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^MfaaKOKpHCTajUlHHeCKHii HHflHKaTOpHblH ajICMCHT 

H306peTeHHe OTHOCHTCA K yCXpOHCTBaM OTOGpajKeHHH HH<l)OpMaUHH, B\aCTHOCTH K 
JKHflKOKpHCXaJlJIHieCKOH HHCHKe, H MOJKeT 61.ITB HCnO;ifc30BaHO B Cpe^lCTBaX HHaHKarOpiwH TeXHHKH 

pasJiHHHoro HasnaHGHWi, nanpHMep: hjiockhx flHcnjieax, on-nmecKHx Moayjurropax, Ma^pH^Hbix 
CHCTCMax caeroBOH MoayjuiuHH H T.n. ^ , 

H3BecTHSi ycxpoHCTBa, BwnojiHeHHwe b nme njiocKOtt KiOBeTbi, o6pa3yeMof} hs asyx 
napajuiejibHbix creioiHHHbix miacTHH, na BHyrpeHHHx noBepxHocxax Koropbix HaneceHbi ajicKxponbi 
H3 ontHMecKH npospaiHoro ajieKxponpoBOflsnnero Maxepaajia, HanpHMep OTyoKHCH onoBa. 
noBepxHocTb njiacTHH c 3jieKTpoaaMH noOTepraioT cneuHajibHofi o6pa6oTKe, Koropaa oGecneMHsaeT 
saaaHHyio OflHopoflnyio opHCHTauHio MOJiCKyji HOiflKoro KpHcmnjia ()KK) y noBepxHocra njiacxHH h 
B oS-bBMC njicHKH 3KK. IlpH roMorcHHOH opMeHxauHH eojisuiHe ocH MOJieicyji >KHflKoro KpHcrajuia y 
noBepxHOCTH njiacTHH pacnojiosKCHbi napajmejitHO HanpaBJieHHWM ophchtouhh, Koropwe oGbraHO 
BbiGHpaiOT B3aHMonepnenaHKyjKipHbiMH. riocjie c6opKH KioBexbi 

ee aanojiHJiiOT ^KK, KOTopbift oGpasyex cjioh tojiwhhoh 5-20 mkm, HBJUnoweHca aicrHBHOH cpeiioii h 
HSMCHaiomeH cboh onrHMecKHe CBOficTBa (yroji apameHHK nnocKocxH nonapmama) noa aeficTBHeM 
3JieKTpnHecKoro Hanp»KeHHH. HsMeHemie onTH«iecKHx cbohctb perHcrpHpyercH b CKpemcHHbix 
nojwpHsaTopax, Koxopwe oSbmno HaKjieHsaioTCH Ha BHeuiHHX noBepxHocxax KioBeTbi [1]. 

HcnonbsyeMbie npH 3tom nojiapHsaxopbi, ocHOBaHHtie na luicHKax nojiHBHHHjioBoro cnHpia 
(IIBC), OKpauicHHoro napaMH Ho^ia njm flHxpoHqHWMH KpacHxejMMH, oGjiaaaiox hh3koh 
MexaHHMecKOH npoHHOcxbK) H no3xoMy xpe6yK)x cneuHajibHbix Mep no sauwxe ox MexaHH^ecKHx 
noBpeamcHHii, Koxopue ycnoaamiox h yaopoacaiox 3KK ycxpoiicxBa. B pesyjibxaxe nonHpH3axop 
npeflcxaBjiaex co6oh cjiOMCHyio CHcxeMy, Koxopaa coaepjKHx ao 10 cjiocb: 

1. saiuHXHas luieHKa 6. cnou ajiresHsa 

2. cjia6biH ajiresHB 7. Bxopaa Hecymaa luieHKa 

3. nepBaa Hecymaa njieHKa 8. a^iresHB 

4. cjioh aaresHBa 9. CHjiHKOHOBbiii cjioii 

5. nonapHsyiomafl njicHKa 10. njieHKa noiiJio^KH 



3aii^,M nojispHsaTopofl OT MexaH- ec- \ 
>T|.H ^,^r.i. C 3TOH He.7Bio iiociic HsvoTOBncHm nn.CT-» ^ 

— c„ K..r X — ~ 

.,JOM .HHCHHMe nojlHMepHMC Mo.-iexv.iM BV^T-^...^^.^ 
IV, Jell CM njn/H^BOAiiT cGoOfCV ■ -.^ 

KeaocTaTKaMM aaHHoro .vcipoScTBa smstom 

— — — ■ 

~o.paci„..r::::r: ~ — - 
_ .e„p„,,,™p„.: 

o.™apo«„: ~::r"''""" ~~ ~. ^-p^. 

.c.Pv h™ [..I, oTnaiiaeT Heo&xo^HMOcrb s iiononHHTe-,- 
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„„.,e„™„K,me,x> c.o,^ m „o„y.,eH„«x t^khm o6pa:.o« n..OT„„ c«™ain-„MM o6pa,OM coSnpaKxr 

B Ka^c'cree a«x«,H™M. KpaCHre,-,«-, .«,yK,T KpacHTc™ h3 p«a „0KCHCOc«„„e™>,. 
.H„30,pon„« cxpoe„«e Mo.eK,.. «anp„Mep xp«3o,!«„H», 6pM.-,™a„TOB.,B «™„. 

■ H3=ecr„oe vci,k.Bctbo [4] o6„a«aer 6o.ee bmcokoS Tep„oc«6M.>,„ocTBK, no cpa.He„H« c 

o6„a„ae. taee bucokok ^pMoy^HKKaocx.,0 no opaB„=„H« c bh„h.o=b,„„ 

Hc^ocTaxKa™ .OBecrHOro ycTpoBcxBa .Bn^ercH .ro „e,ocTaTo.„a>, »pk<,ctb 
Heo.HOpo»»oc.T. CBOiic. HO n.o>aa.H, o6yc.os..e„„a» «m. ™ _ye.M..e 
„o™o„3a™oa paCTBop. K,»>o«Te.e» o6,3a*aK.T Ke^ocxaxoHHoa cMa,„Bae„ocx.K> no»epx„ooT„. ^ 
■ 3a.a,e!i «aCTO>,«ero «o5pe«„«, >,B™eTC» o6ecne..eH.e „oBB,n.eH»o« »pKOc™ h bb,coko„ 
„,HOO0,XH0c™ CBoacTB >K,«.OKp„cra,x,XK4ecKoro HHilHKaTopHoro 3,x=M=HTa no n.3oma„,>. 
■ „ocxaB«„„a» ,a.a,a pe.aexc, -.^.—^^^^^ „„..KaxopHB,M C^K'^) 3.e„eHX„„. 
co.ep»ca„«. cxof. >k.,„koxo KpKcra..a, pa„v.emCKK.. Ke-«y nepaoB „ BTopo. ..aCTHKa,™ c 
3,eK™.aM„, „o„>,p«aTopa„H. CB.ro„p.o5pa3y„,mH.H, « op„e„xHpy»m...M„ c,30,mh. 
ox,™™»„«.«c» ,xo no KpanHct Mcpe ™„h no^paxaxop co«ep>K.,x no Kpa.W Mepe o,x.h 
aH„30x«n„o „o™ou,a«.u.-a ..yay.enp.»M«,K>u,™ c.o., c4op»HpoBa«„B,H „3 „ec„M„expH,„ux 
CMen,a:„.,x co,xe« .„Xi»„.,„MX a„„o„„.,x Kpac„x.„ea, co.ep.au«x pa3a„,HB,e Kax„o„B,, h/„,xh 
_X0B ,™xp<,».HB,x KP_.. co^epKa^x „o«„ore„„B,e xpynnB, c no KpaSnev, «=pe 

0J3HHM MOJ^eM opr^HM^iecKoro HOHa 

B Ka«cxBe fl„x,x>H-<"n™ Kpac„xe,x, Morvx- 5b,x. „c„0,xB3OBaH., K,«c«xe,xH. ..,6pa„„B,e m 
.xacca a30Kpac„xe„e«, a„ ,paxH„o„OBB,x. „o.„uHK..„.ecK„x (KyOosMx), »„.»ro„.HUx, 
n„.„„..H„oBMx, ap„.Kap6o„„eB.,x „ ap.. ox„ocau.„ec« . cbo« oHe,K.B k pa3paay np,M.,x. 
aKXHBHUX. KH0.30XHB.X, Mexa.aOKOMn.eKCHB,x, KaT„OH„B,X {OC„OB„«X) H T.n. 

„„ KpaBHeS M=,K o.K„ ™xpo„.„.,B k,«=kx... np„ 3x«m aB,xaexc, ,v,o.ex 6b,xb BB,opa„ «3 
H„c.a Kpac„xe.e«, cnoc.o5„B,x k o6pa30Ba„„. cxaf,„„B„oB ™oxpo„HO. »„„OKp„cxa.™.ecKOH 



no KpaBHcr, Mcpc oa.,„ no,x,p«3axop 3a,B™«oro >MCH co.cp>K.,x no Kpa«„c« MCpc o.™ 
a„„30,p,n„o nor.ou.aK,.„. -o^. c4.pM„posaHHB,« h3 a.«,u„™. 

„.,xpo.,™.x »pac„xe.xe.-,, co,xep«„.„x .,OK„ore„„.e rpynn., hx -ecer, no KpaH„e„ .epe 

OAHHM »0-3=M m«pXHOOXHO-aKT,»HWX MOHOB «M «X CVKCeS- 



\ 



n.„ ,TOM no .o^uc, Mcpe o«H aHKK,TponH<, nor™u.aK,™B ,,™.«npc.oM.™K,m„« c.oi, no 

Kpacjnejis. 

no KpaHHCH Mcpc o.HH HCW-axop 3«.oro >KKH co«ep>K..x no KpafiHCH Mcpe o.hh 

.HXOOK.H..X aHHOHHMX KpacK^aCH H.H HX CMCce. c aOBepxHOcrHO-aK.HBH.MK KaxHonaM. 
a.M<lK>.epH..>- noBcpxHC^HO-aKTMBH-u. BemecTBa.MM MX CMecMH o6meM <!>op.My.B, W. 
(^rO-X'-U [IvrO-X'.(CH.),-Z-l, {XpoMorcH] [-Z-(CH.),-XO-PAVl, (XOTAV). me: 

- XpoA.'orefi - xpoMo4)opHa;i cjicxeMa Kpacinsjvii 

- Z = SO,NH, SO,, CONH, CO, O, S, NH, CH,; 
-0=1 -10; 

.f=0-4;g = 0-9; 

- n = 0-4, ni = 0-9, 
-n^f =l-4;r,-. + g = 0-9; 

- X X— CO, SO2, OSO2, PO(0-Mi; 

M = H- HeopraHH^ecK.H KaxHOH ™na NH. U, Na, K, Cs, Mg, Ca, Ba, Fe, Co h t.h, 
opraHHKe^KH. KaxKOK ™na RNH3, RR-NH.; IU.R"NH; RR-R"R*N; RRR"R*P r.e R, K R", = 
..K.. H.. 3aMe.e„H.^ .^n, ™na CH. CiC.H. HOC.H. C.H3 - CoH., saMe.CHHB. 
,eHH. ... rexe,K>apH., YM-(CH.-CH.YX-CH.CH.-, Y = O ..h NH, .=0-10; .exe..a.x>Ma™HecK.H 
KaxHOH ™na N-a— p_ N—hho.™, N_>«hhh. N-a^na— 
H T.n.; K'lTAB^; 

- PAY = KDAB", K'HAB^, AmHAB, rae: 

KOAB- H K'nAB- - nOBCpXHOCTHO-aKTHBHWe KaXHOHW, 

AmJ IAB - a.v.<i)OTepHO<J noBepxHOCTHO-aKTHBHoe BemecxBo; 
■ no Kpa.He. Mcpe o.hh ...poH.HB.. aHHOHH... KpacHxe- npH 3xom MO.ex 6... B.opan h3 

"^Z—. Cn0C06H.X K 06pa30BaHHK> CXaCH^BHO. .HOXpOnHO. .H.KOKp.CXa..HHeCKO. 
HanpHMep C,..i>OK.C.OX npOH3BO^.X .H.aHXpOHa, C,.B,0K.C.0X npOH3BO.H.X CH.MMexp..HB. 

.H<teHH..HH«..OB H .H6.H:.HMH.a30.0B Ka^.x^HH-1 ,4,5,8-, nepH^en- h aKraHxpoH-.A9,lO- 
TerpaKap&OHOB..x khcox, np«MOH -^e..x..H CBeTonpoMH.m O [4] h x.n.; 

- np«M.x Kpac.xe.e., nanpHMep, GeH.onypnypnH 4S (C.i. 448), C.l. npnMO. opaK.CB.H 26, C... 
„ np.MO. KpacH.. 48 h.. 5U C.l. np.MOH .l..o.exoBB.. 88, C.L npHMO. chhh. 19 . .p.; 



- aKTHBHblX K-paCHTe/JCH (TpHaSHHOBbfe, BHHMJlCyJ7b(])OHOBMe HJIH OpOUHOHbl T), HanpHMcp, C.l. 
aKTHBHWH KpaCHWH i, C.I. aKTHBHWH >KejlTMH 1, C.l. aKTHBHWH CHHHH 4 H flp.; 

- KHCilOTHblX KpaCHTeJie.H, HanpHMCp, pa3/lHHHbie npOH3BOflHbie 6pO!ViaMMHOBOM KHCilOTbl, KHCJIOTHblH 
55pKO-KpaCHHH aHTpaXliHOHOBblH H8C, apKO-CMHHH aHTpaXHHOHOBblH, KHCJIOTHblH SejICHblH 
aHTpaXMHOHOBblH H2C, KHCJIOTHblH SCHeHblH aHTpaXHHOHOBMH HAM, C.I. KHCJIOTHblH KpaCHblH 138, 
c.l. KHCJIOTHblH >KejlTblH 135, C.l. KHCJIOTHblH KpaCHblH 87, C.l. KHCJIOTHblH ^CpHblH 1 H Jip; 

- H3 p«aa cyJlb^])OKHC/IOT no/iHUHKntmecKHx KpacHTCJien, HanpH.Mep, HecHM.MexpHHHbix fijeHHJiHMWAOB 
H 5eH3H.MHjia30jiOB Ha(}jTajiHH-l, 4,5,8-, nepHJien- « aHTaHTpoH-3,4,9,]0-TeTpaKap6oHOBbJx khcjiot, 

A.KGyjlb^OKHCilOTW npOH3BOAHblX HHAHPO, THOHHfiHrO HilM XHHaKpMAOHa [5] H flPyPHe 

cyjibtjiOKHCJiOTbi Ha ocHOse jcySosbix Kpaoixejieii m iiHrAseHTOB; 

- JiK)s.atKecueHTHwx KpaciiTejieii. 

no KpafiHeH Mcpc OflHH nojiapHsarop saaBjiaeMoro yKKM coaep/iCHT no KpoHHCH iviepc omn 
aHH3O7ponH0 norjiomaioiMHH ^iByjiyHenpejiOMjijiiomHH cjiofi, C(j)op.MHpoBaHHbiM h3 accoMHaTOB 

AHXpOHHHbfX K-aTHOHHblX KpaCHTeJlCH HilH HX OMeCeH C nOBepXHOCTHO-aKTHBHfalMH aHHOHaMH h/hJIH 
a.M(f)OTepHblMH nOBepXHOCTHO-aKTHBHbl.MH BemeCTBaMH HilH HX C.MeCHMH 06lneH ([)Op.Myjlbi (II): 

(iVrO X-)„ [iVrO-X'-(CH2)„-Z-J„ {Xpo.MoreH^j FAV rae: 

- Z = SO>NH, so,, CONH, CO, O, S, NH, CH^; 
-p=l-iO; 

-g = 0-]; 
-m = 0-l; 
-in + g= 1; 

- X = CO, SO2, OSO2. P0(01v'O; 

M = H; HeopraHHHecKHH KaxHOH xHna NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co m r.n.; 
opraHHMecKHH KaxHOn THna RNI I-,, RK'NM2; RR'R"NH; RR'R"R*jN; RR'R"R*P r^e R, R", R", R* = 
asiKHJi HilH ;«MemeHHbiH ajiKHji, THna Cllj, ClC.iU, I-IOC2M4, C2H5 - CioHji, C(,HiClh, 3aMemeHHb!H 
(})eHHii HilH reTepoapH.il, YH-(Ci b-CMsYX-ClisCl l., Y = O h-hh NH, k=0-10; reTepoapo.viaTHHecKHH 

KatHOH THna N-aJIKHyinHpHaHHH«, N-aaKHjrXHHOJlHHUJl, N-ajlKHJIH.MHflaSOJlHHH;!, N-ajIKHjTTHa30JIHHHa 

H T.n.; KFIAB" (noBepxHOCTHO aicTHBHbiH KaxHOH); 

- PAV = ANAB', AmIIAB, rae: AflAB' - noBepxHOCTHO-aKTHBHbiH annoH, AiwriAB - a.vtfjioitjpHoe 
noBepxHOCTHO-aKTHBHoe BemecTBo; 

rio KpaviHCH Mcpc ohhh noj]apn:>aTop 3aiiB.nacMoro yKKli coucp^kht no KpaHHCH Mcpc ojiho 
ii<)jT>jpH3yK)mee iiOKpbiTHe, n()eflc-raBiiMK>iuee coGoh aHH30Tp<)riH0 iiomomajouuHH 



ii3ym-«enpenoAfJuiK>mHH c.ioh accoaaaTOB /imxpohmhmx KamoHHwx KpacHTCTieFi iuth hx c^^eceH c 
nOBepxHOCTHO-aKTHBHbiMH aHwOHawH MJ3M MX CMec5iMH oSiueR {})opMyjii>i (Mi): 
{XpoMoreH] f-Z-(CH2)p - X^RR'R" PAV]^, TOe: 

- Z - SO2NH, SO2, CONli CO, O, S, NH, CH.; 
-p= 1-10; 

-X-N, P; 

- R, R\ R" = aiiKHJi saMemeHHbf w ajifCH/i, Twna CH3, CIC2H4, HOC2H4, C2H5,C3H7; 

- PAV = ATIAB', AmIIAB, Tm\ ARAB* - noBepxHOCTHO aKTMBHwjH amjOH, AmIIAB - aNKjjoxepHoe 
noBepxHOCTHO-aKTWBHoe BexuecTBo; 

-n - 1-4. 

OpH 3TOM no KpaHHCH MCpe OAWH AHXpOH4Hb!H KaXHOHHblH KpaCMTCJlb MOyKCT 6bfTb BblGpaH H3 

pjizia: 

- JiKVMHHecneHTHux KpacHTejiew: 

- nO/IHMe™HOBbfX(uHaHHHOBbiX, reMHUWaHHHOBbfX H T.n.) KpacHTCiieH; 

- apMjiKaSoHHeBbix KpacHiejieM; 

- rere{X)UHfaiW4eCKMX npOH^BOAHblX H TpHapHil({>eHHJlMeTaHOB (TWOnHpaHHHOBblX, OHpOHMHOBbiX, 
aKpHilHHOBblX, OKCa3HHOBb!X, TMa.iHHOBblX, KCaHTCHOBblX, a3HH0BblX M T.H. KpaCMTeJieB). 

no KpaHHea Mepe o;ihh no.i>{pH3aTop 3a^BjiiieMoro l^CKH mo/Kct co/tepyKaxb no KpaHHcfi Mcpe 
ojxviW aHH30TponHO norj3omaK>mHH jiByjiy4enpejiOMJi5iK)mHii Cjioh, C(j)opMMpoBaHHbiH 113 
opraHHHecKHx co/ieS AMX[)OHHHbix aHHOHHbix K'pacHTCjieM oSmeS rj^opMyjibi ; 
{XpoMoreH}-(XOTVI^)n, r;ze 

- XpoMoreu - xpoMo4>opv\a5i cwcTCMa KpaciiTen^i; 

- X = CO, SO2, OSO2. OPOCO-M"^); 

- M = RRTsfH2; RR^R^Ts^; RRTL"R^N; RR^R"R^P npn: 

R, R\ R", R^ = Cf[3, ClC.i-U, C.Hs^C^Ht, C4M9, CeMsCM., 
3aMemeHHbiM i])eHHJi mjim rerepoapHJi; 
Y^^(CH2-CH2Y VCH2CI-I2, Y - O H/iH NM, ni--0-5; 

N-ajlKMJinHpHaHHHH KaTHOH, N-aJlKMJlXWHOJlHHHH KaTHOH, 
N-aJIKH/lHMH^aSO-flHHHH KaTHOH, N-ayiKH/ITHaSO-rlHHHH KaTHOH; 

n = 1-7- 



no K'paHHerf Mcpe orhh nojinpHsarop smBiiHCMOro coAep>KHT no KpeLHHCii Mcpc ojlhh 

aHH30TponHO norjiomaK>mHH AByjiysenpejiOMJiniOuuiH cjiom, c(l)opMMpoBaHHbiM m3 HecMMMerpHMHbix 
coiieH rx^ixpoHHHbix aHMOHHbix KpacHTeiiePi o6mCM <|)opiViyiibi (IV): 

(Ml" O-X'-)^ [Mi^O X'-f CH2),rZ^. P^poMoren} [-Z-(CH2)j,-XO- M^lf (-XO" M^)„, rjie: 

- XpoMoreii - xpoMo4>opHaa CMCTCMa KpacHTCJui; 

- Z = SO2NH, SO2, CONH, CO, S, NH, CH.; 
-p^l-lO; 

-f=0.9;g-^0-9; 

- n - 0-9, m - 0-9, 

-ii-r f - i-0; m^^g- l-lO; 

- X. X^ = CO. SO2, OSO,. POfO'iVf); 

- M ^ Miy M, Ml = H; HeopraHHHecKHH KaxHOH Twna NjH4,.Li, Na, Cs, Mg, Ca, Ba, Fe, Ni, Co k 
T.n ; opraHH4ecKHH KaxHOH THna RNH3, J?J<^NH2; RI^R^NH; RR*R"R*M; RR'R"R*P r^e R, R\ R\ R* 
= ajiKWii Miiii 3aMeLueHHi>[H a-aKH.a, xwna CJii, CIC2H4, HOC2H4, C2H53 C3H7, C4Ji9, C5H5CH2. 
saMemCHHbiH ([ycni^n huh reTe{X)apHji, YH-(CH2-CH2YX-CH2CH2-, Y = O h/ih NH, k^O-IO; 
reTcpoapoMaTHMecKHH KajHOH Tvina N-ajiKHjinHpiiOTHH5i, N-ajiKiuixHHOJiHHRa, N- 
ajiKiimmHjiasonHHHM, ^i-ajiKHnTHasomiHHH h r.n.; 

HUH ^iX CMSCCH. 

o6ecneHeHMH neoSxoAHMbcx (}}H3HKO-MexaHWHecKHx, aAre3KOHHb!X, BbipasHMBatouiMx h jxp. 
CBOHCTB, no KpaviHCH Mcpc o^HO noji:apH3yK)mee noKptiTue onTHnecKor nonMpH3aTopa !)iQCH 

AOnO/lHMTeilbKO CO/iepyKHT MOAH4>WKaTOp, B KaHeCTBe KOTO{K)rO MOryr 6blTb rH/ipO(|)MjlbHbie h/hsih 

rHApo(})o6Hbie nojiHMepbi pa3JiMMHoro Twna, EKJiJonaM ^KHAKOKpHCTajiJiMMecKHe, 
KpeMHHHopraHHHecKMe; niTacTH(}}HKaTopbi h jiaKH, BKmOHOH KpeMHHHOpraHWHecKHe, a xaK-yfce 
HeHOHoreHHbie nOBepxHOCTHO-aKTMBHbie BeuuecTBa. BBe^eHHe MOAM(l)HKaTOpa, KOTopoe mokct GbiTb 
ocymecTBiiCHO hcaK wa cra/iHM o5pa30BaHKii Jl^KK ({)a3bi, tixk h 3a chct o5pa6oTKM vtkc nojiyHeHHoro 
rioji5ipn3aTopa no3BonMei xaioKe yMeHbuiaxb pacceflHMe ceexa, Koxopoe bo3mo:«cho H3-3a HajuinM5i 

MHKpOAe(j>eKXOB B nOJ15ipH3yK>LMeM nOKpblXHH. 

no KpaHHCH Mcpe ojLHH aHHSOxpoRHO nor/iomaiouxHH AByjiyHenpe/iOM/iHfOLUHH CjIow no KpaHHen 
Mcpc ojiHoro noJiflpH3axopa sa^Bji^iCMoro ^KKH hmccx xojimHHv, npH KOxopoH peajiH3yexc5! 
HHxep({)e{x?HUMOHHb(H :^KCX[)eMyM Ha Bbixo/ie onxHHecKoro noii>ipH3axopa no KpaHHCH Me[)e hjih 

TonuxHHa no KpaHHCH iMcpe OAHoro annsoxponHO nomomatomcro jiBynyHcnpcnoMnniouxcro cnon no 
KpaHHCH Mcpc oziHoro no.n5ipH3axopa 3a5JBji5iCMoro IKKM yAOB.ncxBop5icx vcjiobhh^ no.nyMCHH5J na 



Bbixojic onTH4ecKoro noji^pH^arropa HHTepf{)epeHUMOHHOro MHHMMyMa jmn o/ihoh /iMHefiho- 
nojmpH30BaHHOM KOMnoHeHTbi CBera w, o^^HOBpeMCHHO, MHTep(|)epeHUHOHnoro MaKCMMVMa jis\5\ 
npycou opToronanhnoH mmeuHO'iiORfipusoBamiou KOMnoHCRTw CBera. 

no KpafmcH Mcpc ojxm nojii5pH3aTop 3a:J3BjuieMoro !^KKH 53BJiaeTC53 MHorocjiOHHbiM h co;iep>KHT no 
KpaHHCH Mcpe /iBa c/ro^*, no KpaHHefi Mcpe ozihh it3 KOTopMx RBji^iexcK aHHSorponHo nornoimioimiM 
iiByjiyMenpej^OMiiifvoiilviM cjiocm, a jipyrofi cjioh - onTM^ecicw HSOjponHJbJH, jipHneM ojx^jh noKa3aTeni> 
npejiOM.TeHH>i /(Byji>'^MenpejiOMji>ifomero cjio>i MaKCiiManbHO OT/niMaercM or noKa3aTe.riM 
^pe7l0^fJleml^i onraHeciGi K30TponHoro cjiok, a /ip>TOH noKasaxejib npe/iOMjieHKii aHH30TponHo 
riOrjiOiMaK>inero ABy-oyHenpe..nOMJi5iK>me.ro cjioh coBnaaaeT hjim .MaK*CHMa.abHO 6_nH30K c riOKa3aTe"ieM 
rrpejiOMJieHH>f orrniMecioi H30TponHoro cjioi. 

TlpCRnOHTHTCnbHblM SiBimeTCfl yKHRKOKpHCTaJimiHCCKim liH/IMKaropHhIH 3nCMCHT, 
OTiTiiHaK>IllHHM TeM, MTO HO KpaHHCVj MCpe OjT>JH nOXlJ3pW3aTOp J^BJI^CTC^ MHOrOCjTOHHBLM M CO;iep>K>iT 

no KpaflHeH Mepe /isa caok, no KpanHeH Mcpe o/Ihh h3 Koxopbix >iBJiaeTCK am-isoTponHO 
nomouiaH^.u.iviM At^yjiy^^np^^^o^^^^t^i.voiuvvM cnoeM, a zipyroH cboh - ooTPiHecKi-j H30TponHbi>i, npH^CNJ 
ojxim )iOKa3aTejrb npe.^OMJieHH>i ;3By.ny^ienpejTOMJi>iK)mero cjioi MaKCHMajibHO OT.nHMaercM or 
aoKasarcjiJi upcjiomjichhr onranecK^-i Rsorponnoro cno^, a /ipyroa noKasaxe/ib apcRO^mcHnsi 
aHM30TponHO norjiomavoiuero /\Byjiy4enpejiOM,aHK)iMero cjioa coBnaaaer hjih MaKCMMajibHO 5jih30k c 
noKa3aTejieM npejiOMJieHH^ onTii^ecKH ii30TponHoro cjion. 

Bonce apCMnOHTHTOjlhUhlM HBSmOrCH yKHRKOKpHCTanJimCCKHH HH/tftKarOpHblH 3JIOMCHT, 

OTjiHHawuiwwcM TeM, MTO HO KpavvHeM jMepe Ojxvm nojii^ppnajop JiBji5?eTc^ jMHorocjiofiHbiM m coAep:*arr 
no KpaMHeif. wepe una paimiHHhix mynyHcaponoMnRiomHX cjior, no KpaHHeri Mepe o/ikh ti3 Koxopbix 
aHH30TponHO jiorjioii\aK>uiviw, npH^eM nepBbVH noKa3aTejib npejiOMjieww^i aHW30TponHO 
norjiomaromero /iByjiyMcnpejiOMJiMiOLuero cjiot MaKCHMajTbHO oxjiMMaexoi ox nepBoro noKa3ai^Ji>i 
npe>70iVi/reHHK /xpvroro /iBVjxyKenpejiOM/i^iomero c^xoa, a Bxopon noKa3axe;Tb npcjiOtVtjieHM^t 
aHH3orponHO norjiomahOLuero ;iByjiy4enpejiOM.nMH>mero cjiom coBnaj^aex v\j\h MaKCHMaiibHO 6.riH30K 
CO BxopbJM noKa3a rejieM npejiOMJieHM^ ;ip)Toro ^ByjiyMeiipeJiOMjT>i}omero cjio>j. 

flpyXHM BapHanXOM flBIlSlCrCSi ACHJlKOKpHCTaiUlHHCCKmi RH/IHKaXOpHbfrf 3jXeMCHX, 
OTJlHHaVOUlHHCJS TCM, MTO OO KpaWHeH MCpC Ha OIlHy CTOpOHV nOiliipV53aTOpa AOnOJlHHTejlbHO 

HaaeceHO CBerooipa>KaK)uuee no^pbrrne, Koxopoe, HanpHMep, Bbino.nHeHO MexajuniMecKiiM. 

BapHaHXOM HBJIHCTCR ACHZlKOKpHCTaJimiHCCKMli HH/inKaXOpHb(H 3/ICMeHX, OX.XH4aK)mHHC« XCM, 

MTO Ha no KpaMHen Mepe. na o^ihoh h3 njiacTMH zionojinHTCJibHO c(i)opMHpOBaH 
/*iBy/?y4enpe/yo\07flK)tnnfi CjIOm, Koxopbiri pacno/»o>fceH McyKRV crocm /KM/iKoro K-pMCxaji^xa mjim 



jipyTiiMii cjio>iMH, oT:aejLgH:>uzHMH ero or cjio>t >Kii/iKoro Kpiiciajijia, h naji>ipH3aTopoM zipyniN-jf 
caoMMH, HaHeceHHbiMJi na noji^jpHsarop. 

ZlpyroH BapKaHTj^cH/iKOKpiccTajijiH^fecKoro HMHKaropHoro 3ncMCHTa OTJiH^aeTCH Te>f, hto na 

OaHOH M3 nuaCTHH iiOnOnHHTCJlbHO Cl})OpMMpOBaH CJlOPl M3 UBeTHl>lX .3JieMeHTOB, KOTOpblM 

pacnoRovKCR MOfc/iy nojiRpRiaTopOtVt h njiacTHHOK. 

nr/ejuTo^irareiieH yKimKOKpHCTannHHccKim HumKaTopuhm jjicmcht, OTHHHenouuiRcR tcm, hto 
DO KpaHBCH Mepe o/^hh aHM30TponHO norjiomaioiLivm AByjiy^ejipejjOMjuiiomj'jfl choh no xpawiieH 
Mep-e ojiHoro aonRpHsaropa BbiaoiiHCH b bkjxc 3neMQHTOB^ pasnHnaioiuiixCH bcuhhhhoh djasoBon 
3a^ep:^}ai h/hjim HanpaBneHMe.M ocm riOjispM3auHM. 

Eoj7ee npc/inoHTHTCjioH yKHjiKOKpHCTajuiHHcciam nHjiHKaropHhm 3jicmcht, ojjiHHaiouxMHCH 

TCM, MTO C(})OpMMpOBaHHbiH Ha OAHOM M3 JlJiaCTHH nOJ15pM3aTOp COCTOMT JIO KpaHHCH MCpe H3 JXByX 

aHifsoTpoHHo norjiom^ioiUHx AByji>'^ienpevnoMJi>Tfou{Hx cjioea pa3Horo ixsera c BsajiMHO 
ucpnci^jiKKyRRpHhiM uanpaBRcmicM ocea noj7>tpR3aLuiH, HaHeccHHMx o/ihh aa /ipyroH h/ih Ka 
pa3neji>iK>mHe mx npoMe>K7TOHHBie cjiom, a Ha i^pyrOH njiacTHHe noji5ipM3aTop npeiiCTaBJi^er co6om 
aKH30TponHO nor/iOTuaioumri myfiy^cnpcROMJuiHyimH croPi ceporo usera c uanpa&neu^icM ocn 
iioaiipH^auHi'i, coBnaAaKJLUHM c HanpaBjieHMeM ocn nojuipusauMM oziHoro h3 aHH30TponHO 
jiorjiomavoiiwx ABynvMenpejiOMn^JOuiMx cjjocb na nepBofi njiacTHHe. 

TlpCJiaOHTHTeRCH lafOKe >KMilK-OKpHCTajTj7HqeCKHH MH/lUKaropHSfH JRCMCHT, OT;iff4aK)[iIHHC>I 

TeM, HTO Me:^iiy .no;iJTOyKKOM h no KpaHHeS Niepe ojihhm h3 non^pmaTopoB ziojiojimsTejiBHo HaneceH 

OpMeHTHpyfOLUHH CilOH, KOTOpblH MO/KCT GbiTb C({)OpMH{X)BaH KaK H3 HeOpraHKHeCKHX MaTe[)Hai]OB, 

raK H Ha ocHOBe pas/tHMHbix nojiHMepoB. 

XIpyrHM BapwaHTOM 5JBJ15ieTC51 :*;HJlKOKpHCTajUlHHeCKHil HHnWKaTOpHblH 3.T1CMCHT, 

orRKHaK>uumcR Tew, ^to no KpaHHen wepe Ha o/ihoh h3 n/racTHH no KpaHHCM Mepe o/imh 
aHH30TponHO norjiomaHMuviM nByji\-HenpenoMjuiK>iiiH>i cjioh no Kpavinevj Mepe o/iHoro nojiiipH3aTopa 
pa3Meu(eH Ha npo3paHHOM 3a7eKTpo/ie unu MQ^K/iy n^iacTHHOH a 3iieKTpo/i0M hjih na AM3.7eKTpH4ecKOM 
nneHKe, noKpbVBaK>uieM npospannwH 3JTeKTpoA, wjivi iMe>KAy opnenTHpyioniviM ^kw/vkwm K-pwcTajiJi 

CAOCM, H 3neK:TpO/lOM H/IH iVfe>Kyiy OpHeHTHpVTOrUHiVt /fCHAfCHH KpHCXajlA CAOeM, H /lH3>ieKTpHHeCK-HM 

noACjiocM, noKpbiBayoiuHM 3JieKTpoA, hjih Ha oSpaxHOH CTopoHe njiacxHH. 

npCRUOHTHTCneH yKHRKOKpHCraRRHHCCKmi HHAHKaropHblH 3>7eMCHT, OTRHHaiOlUHPiCH TCM, HTO 

Ha OAHOH n.nacTMHe ci})opMMpoBaHO AH(j)(})y3HO orpa^Kaiouuee nowpbiTwe, KOTopoe .mokct >iB.n>iTbCH 
0/iHOBpeMeHHO 3/TeKTpo/io.vf, a no KpaMHeft Mepe oahh aHM30TponHO norRouiatouwh 
ARyj-iyMenpe;iOMjiMK>mvifi CjIOM pacnojiO'^KCH nenocpeACTBeHHO Ha oxpaiKaiouieM noKpwTviH v\j\v\ na 
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n^oncKvpii^ieoKOM no;iMoe, HaneceHHONi Ha orpa^afomee nojcpbrnie, hjih McyKjxy opMCHTHpyiomMM 
}KHjiKiiH KpiiCTam CROC H /ip>THMH CRORMu, KaHeceHHbiMH Ha OTpa>icaK)mee noKpbtTwe. 

CymeCTBCHHlblMH OTJUIMMCM B 3aflBJl^eMOM >KH;iKOKpnCTaJUlHHeCKOM MBjaiiKaiOpHOM 3jieMeHlC 

fiBsmcTo^ TO, HTO HO KpaffHcfi ?viepe o/iHH no;iJipH3aTop coAep>KHT no Kpaflnerf ^epe oram 

aHH30TpOnHO J10rJ10lMaK>mHM XlByjiyMenpeJlOAIja^lOmMH CJIOH, C{])OpA3HpOBaHHB!M H3 HeCMM.MeTpHHHi.iX 
COiieS AHXpOWHHSLX aHHOHHblX KpaCHTCiieH, COAep/KamHX pa3iIH4Hbie KaXHOHbl, H/hll^ aCGOUHaTOB 

iDixpoH^HKix KpacmejieM, C0/iep>KaiiiHx HOHHoreHHwe rpymiBi, c no KpaHHCM Mcpc ozlhhm mojicm 
opraHifqe^Koro Hona. 

Hcno-ObsoBaHHe acomiaroB /iHxpoK%^HBix K-pacHTe.iCH, coRcpmaimi^ HouHorcHRhic rpynnhi, c no 
KpaHHen Mcpe oahhm MOJieM opraHHHecKoro, oco5eHHO HOBcpxHOCTHO-aKiMBHoro Mona 
4?opMHpoBaHHit aHH30TponHO noriiomaK)iMero AByjiyHenpeiiOMJtHtOiuero cjior o5eGne4HBaeT 
xopouivio opHCHTHpyiouayK) cnoco5HOCTi> no-n:HpH3aTopa npw BHyrpeHHCM ero pacnoiiOKeHMM b 
/KKH^ '^TO H^daBRRGT or HeoGxoAHMOCXH HaHCceHH^j AOnojiHHTejibHbix opHCHTHpyHJLUHx yKK c/ioes. 

npHHCM BapbHpOBaHHCM CTpVTCTVptl OpraHHMCCKOrO HOHa MO:^HO MCHjaXb 0pHeHTHpy}0111\70 w 

GMaHHBaK:^uiyK) cnocoSHOcxb pacTBopoB npH H3rOTOBiieHHK noiiKpHsaxopa, 4to HMeer oonbiuoc 

SHaMCHHC HpH H3rOTOBJieHMH yKKK pa3JlHMHblX THnOB. 

KpoMC Toro HaRHHHC MajionoABtofCHbrx opranHHCCKHx kohob b noRsipHsyiomiix noKpbiTH^iX 
ooecneHMBax HH3KyH> 3jieKTponpoBOAHOCTb, 4TO B CBOK) OHepe^b CHHyKaer 3HepronOTpeojneHHe m tcm 
caMbfM VBeiiHHHBaer cpoK ciivyfrfSbi yKHAKOKpHCTiLniiHHecKiix ycxpoHCTB. ripH :?TOM oxnaAaex 

HeoGxOAHMOCXb B HaHeCCHMH AOnOJlHHXeJIbHblX H30jlHpyK)LUMX cjioe.B npH BHVXpeHHeM 

pacno;io:i<:eHjiH nojTMpji3aTopoB. 

Mcn0/Ib30BaHHe HeCHMMeXpHMHblX CMeuiaHHbfX COiiefi AMX{X>H4HblX aHHOHHbfX KpaCHXeJieH H/H.IH 

acoiiHaxoB rmxTx>H4H,wx Kpacwxejiefi, C0Aep:*;aniHx MOHHoreHHwe rpynnw, c no KpawHew Mepe o,aHV!M 
mojICm opraHH4ecKoro noHa jirh ({)opMMp<:>BaHHi? aHH30xponHO nor/iomatomero 
ABv.ayMenpenoMJiMiomero cjioji oGecne4MBaex raK>Ke i})opMMpoBaHHe BbicoK03([)(})eKTHBHbix 
6e3Ae<{}eicrHbfx OAHopoAHbix no/iHpH3axo{X)B, pa3HOxo/i(juHHHOCxb Koxopbix He n{5eBbiuiaex 5%. 

Dxo o6ycjiOBjieHO xcm, hxo npHMCHeHHe yKa3aHHbix MaxepHa-nOB no3BOjiHex pery.nHpoBaTb 
rHApo(|)o6HO-rHA{K)(jmyibHbfH 6a/iaHC c MO/ieKyjie AMxpOH4HOro KpacHxe/i^?, 4x0 MMeer Goiibujoe 
3Ha4eHHe jxn^ o5pa30BaHHM jiHOxponHOH >KMAKOKpHc.xanjiH4ecKOM (JiyKK) (j)a3bj. law, C03AaHHe 
onjxJAejieHHoro rMA{X)(j)o6HO-rHA{K)f|)HjibHoro CniRUHCa hbrh^tch oahhm h3 ycjiOBHfi o6pa30BaHMM m3 
xaKMx MOjiewyji KpacHTena HajiMOJieKvjiMpHbix arperaxOB, npw jiocxw>KeHHH onpeAeneHHovi 
KOHueHipauHH Koroptix pacxBop nepexojunr b yiiop>i;AOMeHHoe >KiijiKOKpHCxa-'ijiHMecKoe coc roMHHe. 



noMHMO B03AeHCTB;La Ha rnApo4)HJTbHO-rH;Dtpo(t)o5Hi>iH SajiaHC npHpo^a nosepxHocTHo- 
aKTOBHoro BemecTBa OKasbiBaex cnjiBHoe BJiHanne na pacTBopHMOCTS accouHajoB b pa3JiHMHb!x 
pacTBopHTeji5ix, HTO B CBOfo 04epe/ib 6e3ycjiOBHo bjihact h Ha pasMep arperaxoB, h na npouecc 
oopasoBaHHK JDKK. (})a3bi. 

TaKHM o5pa30M, BapbapoBanne jiByx (i)aKTopoB - rHApO(I)H;ibHO-rHzipo4)o5Horo 5aiTaHca h 

paCTBOpHMOCTH HeCHM^^eTpHHHbIX COJICH J^HXpOHHHblX aHHOHHblX KpaCHTCJieH, COXiep>KaiilHX 

pa3JiHHHbie KaraoHbi, r/hjih accouHaroB AHxpoHMHbix KpacHTejieii, coziep^amHx MOHHoreHHbie 
rpynnbi, c no KpaHHeH Mepe oj^hhm mojicm opraHUHecKoro HOHa no3Boji;ieT penonHpoBaxb KaK 
npouecc o6pa30BaHHH, jaK h tmh JiyKK ^a3bi. Ot 3Toro b cbok) OHepe^b saBHCHx h cxeneHb 
MOjieKyjiiipHOH ynop^iioqeHHOCTH h, cjieziOBaTejibHO nojmpnsauHOHHbie xapaicrepHCTHKH, b 
HacTHOCTH ziHxpoHHHoe OTHOuieHHe B noji5ipH3aTope, o5pa3yK)meroc^ nocjie naHeceHHii JI^CK 
K0Mno3HUHH Ha noBepxHOCTb noziJio>KKH c nocjiejiyiomHM yAajieHHCM pacTBopHxe/i^. B cbok) 
onepeiib BbicoKHe nojujpH3auHOHHbie xapaKxepHCXHKH h o^iHopo^Hocxb nojisipH3axopoB 
ooecneHHBafOX BbicoKyK) 5ipKOcxb h o^tHopoiiHOCXb no njiomajiH HKKH sjieMenxa. 

BapbHpoBaHHCM rH;ipo4)HJibHo-rpwpo(|)o5Horo 6ajiaHca necHMMexpHMMbix cMeujanHbix cojieM 
AHxpoHHHbix auHOHHbix KpacHxejicH h/hjih accouHaxoB AHxpoH^Hbix KpacHxe-neM, co^epjKauiHx 
HOHHoreHHbie rpynnbi, c no KpaHHCH Mepe oahhm MO-neM opraHHMecKoro Hona mo>kho peryjinpoBaxb 
pacxBopHMOcxb B BO/ic H oppaHHHecKHx pacxBopHxeji5ix, Hxo HMeex 6oiibLijoe 3HaHeHHe npH 
HaneceHHH oneHb xohkhx aHH3oxponHo norjiomajomux AByjiyHenpejiOMjmtouuHx cjioeB c 
peryjiMpyeMOM xoihuhhoh. FIocjieAHee HMeex 6ojibUJoe SHaMeHwe miH HsroxoBJieHHs 3a^B/i5ieMbix 
'KKH c Hcnojib30BaHHeM no;i5ipH3axopoB HHxep({)epeHUHOHHoro xHna. 

Mcnojib30BaHHe b KaMecxBe no;i5ipH3axopa no KpawneH Mepe OAHoro yjibxpaxoHKoro (0.01-1.5 
mkm) aHH3oxponHO norjiomaiomero AByjiyqenpejiOMJiiHomero cjiom c BbicoKofi noniipH3auHOHHOH 
3(j)(j)eKXHBH0cxbK) o6ecne4HBaex BbicoKyto ^pKOCXb h o/iHopo^HOCXb no njioma^H 3a5iBn5ieMoro >KKH. 

Pa3Hoo6pa3He uBexoBbix peuieHWH 3a»BJ]^eMoro >KKH o5ecneMHBaexcH 3a cnex Hcno/ib30BaHHii 

JXSIH H3rOXOBJieHHJI nOJlHpH3aXOpOB CaMblX pa3JlMHHblX j[lHXpOHMHbIX KpaCHXeXieVi, HXO CXaHOBHXCH 

B03M0^HbiM 3a CHQT npHMeHeHH5i HecHMMexpHMHbix cojieft h/hjih accouHaxoB C OpraHHMeCKHM 
HOHOM, BapbHpoBaHHCM KaK H KOJiHMecxBa, xaK H BM^ia Koxoporo MOHCHO peryjiHpoBaxb rHZip0c|)HJlbHO- 
/iMno4)HJibHbie CBOHCXBa accouHaxoB, hto HMeex Ba>KHoe SHaneHwe npn H3roxoBJieHMH KOMno3HUHH 
jXJiH HaHeceHHH cjiocb. 

ripeHMyiuecxBaMH HHxep([)epeHUHOHHbix nojiHpH3axopoB na ocHOBe anHSoxponno 
norjiomaiouiHX AByjiyMenpejiOM/iMiomHx cjioes HsnmoTcn BbicoKan HpKocxb k oziHopoxiHocxb no 



luioiiianH 3a5iB;i5ieMoro >KKH, a raioKe GojibiuoH yroji o63opa h orcyxcTBHe tchh npn paGore Ha 
OTpa>KeHHe. 

BapbHpoBaimeM KpacwrejiCH b JI^^K komhoskumh mo>kho co3AaBaTb ycxpoHCXBa c 
pasjiHHHbiM UBCTOM, B TOM HHCJie H ccpbiM. CepbiH UBCT MO^KCT 6biTi> noJiy<-jeH TajoKc H npw 
nocnoHHOM HaHeccHHH nojiapHsaTopoB :HcejiToro, KpacHoro h CHHcro ubctob npH (})opMHpoBaHHH hx 
Ha njiacTHHax KiOBexbi. 

HcnOJlbSOBaHHe JDKK KOMnOSHUHH JXIUl (|)OpMPipOBaHH5l nOJlflipH3aTOpOB Haex B03M0>KH0CTb 
lOrOTaBHHBaTb KaK MOHOXpOMHbie, TaK H HBCTHbie JKK HHJlHKaTOpbl H AHCnneH. J^JUi 3T0H uejiH 

Moryr 5biTb HcnojibsoBaHbi pa3JiHHHbie cnoco6bi HaHeccHHH nonapHsaxopoB, HanpwMep MexojioM 
rny6oKOH nenaxH hjih (})neKCO-neHaTH na nojiHrpa4)HHecKOM oGopyjiOBanHH. 

JliiH ^iocxH>KeHHH BbicoKOM iipKOCTM H KOHxpacTHOcxH H3o6pa^eHH5i B npezuiaracMOM ycxpoHCXBe, 
npejiHa3HaReHHOM jxnsi HsroxoBJieHn^i jiHcnjiees BbicoKoro paspemeHH^i, mo>kho HcnonbsoBaxb npH 

4)OpMHpOBaHHH nOn5!pH3aXOpOB >[lOnOJlHMTe;ibHbIX OpweHXHpyiOlJUHX H npOCBeTJ15HOmMX CJIOCB, 

Koxopbie MO>KHO HanocHXb Ha xom caMOM o6opy;iOBaHHH, mto HnojmpH3axop. 

rTpHMeHCHHe B KanecTBe noji5ipH3axopoB noji^ipHsyiomHx noKpbixHH (nn) ne HCKJiK)Maex 

HCnOJlb30BaHHe XpaZlHUHOHHblX njICHOMHbTX nOJiapH3aUHOHHbIX nJieHOK, B naCXHOCXH HO/lHblX 

noJi5ipH3axopoB na ochobc FIBC. HanpHMcp, KOMSwHauHH BHyxpeHnero mi, naHeceHHoro na 1-k) 
njiacxviHy c HOflHbiM oxpa^axejibHbiM hjih nponycKaioiuHM nojinpHsaxopoM, HaiaieeHHbiM Ha 
BHeuiHfOK) CTopoHy BXopoH njiacTHHbi, no3Boa>ieT co3Aaxb ycxpoficxBo, HMCiomee BbicoKyio ^ipKOCXb 
H KOHxpacTHOCTb H3o5pa>KeHH5i H HC xpe5yK)mee AonojiHHxenbHoro cxcKJia, Koxopoe oGbiHHO 
HcnojibsyexcH juin 3amHXbi nojLapHsaTopa, HaioeeHoro Ha BHeuiHiOK) cxopony nepBoro cxeKJia. 

KpoMe Toro, c Mcnojib30BaHHeM noJi>ipH3yiomHX noKpbixHH Moryx Gbixb H3roxoBJieHbi >KK 
HHziHKaxopHbie ajieMCHXbi c bhcujhhm pacnonoKeHHeM nojiHpH3axopoB. JS^nn axoro Fin naHocHxc^i na 
npo3paHHyK) H30TponHyK) noJiHMepHyio njicHKy, nocjie Hero nojiyMeHHbiH njieHOHHbm noji^ipHsaxop 
HaKJieHBaexcfl Ha bhciuhiok) cxopony njiacxHH. FlpH 3tom HeoGxoziMMO oxMexHXb, mxo no/iyHeHHoe 
jiKK ycxpoHCXBO coziep>KHX ropasjio MCHbiue cjiocb no cpaBHCHMio c }KK ycxpoHCXBOM c 
xpa;iHiiHOHHbiMH nojiflpHsaxopaMM na ocHOBe njienoK FIBC. 

Hcnojib30BaHHe b KanecxBe noji^ipHsaxopa b 3a«BJiHeMOM ^KH no KpaHHcfi Mepe o/iHoro 
aHM30TponHO norjioiuaiomero jaByjiynenpejiOMji^iFomero cjioji, C(J)opMHpoBaHHoro h3 
HecHMMexpHMHbix cMeujaHHbix cojieH j[XHxpoHMHbix aHHOHHbix KpacHxe;ieH h/hjih accouHaxoB 
/iHxpoHHHbix KpacHxejicH, co>aep>KamHX woHoreHHbie rpynnbi, hjih hx cMeceii c no KpaHHen Mepe 

OAHHM MOJICM nOBepXHOCTHO-aKTHBHblX HOHOB HJIH HX CMCCeH n03BOJ15ieX HOJiyMaXb MCpHO-GeJlbie H 



MHorouBCTHbie >KKH pa3JinHHoro bhae, o6jiaziaioijUHe BbicoKOK HpKOCTbK) h OAwopoziHocrbK) no 
ruTOuiaziH. 

HpHMepw sa^BJi^eMbix 3KKH aneMeHToe b HaH6ojiee rvinnHHUx KOH(})HrypauH5ix noKasaHbi Ha 
(})Hr. 1-6- Ha ^nrA cxeMaTirMecKH H3o6pa>KeHa 3JieMeHT nponycKaiomero xnna Ha ochobc oSbiHHoro 
TBHCT - HCMaTOKa, Ha (})Hr-2 - cxeMaTHHecKoe H3o5pa^eHHe )KKH sjieMeHxa nponycKafomero rnna Ha 
ocHOBe o5biHHoro tbhct - HCMaxuKa c ztpyruM pacnojio^CHHeM noji^ipHsyiomero cjio^i a snthrrponoB, 
Ha (|)Hr.3 - cxcMaTHHecKoe H3o6pa>KeHHe 5KK HH/iMKaropa OTpa>KaK)mero THna na ochobc o5biHHoro 
TBHCT-HeMaxHKa H Ha {})Hr.4 - cxeiViaraMecKoe H3o6pa>KeHHe yKK HH;iHKaTopa nponycKanDmero XHna 
Ha ocHOBe cynepxBHcx - HCMaxHKa, na ^^^r. 5 - cxeMaxwHCCKoe H3o6pa>KeHHe "MK HH^aHKaxopa c 
3(j)(j>eKTOM nepeKJTiOHeHHJi uBexa h na 4>Hr. 6 - cxeMaxHHecKoe H3o6pa>KeHMe MaxpHMHoro usexHoro 
}KK HHziHKaxopa. 

H3o6pa>KeHHbiH Ha (|)Hr. 1 >KK HHZiHKaxop cocxohx h3 jXByx njiacxHH 1 h 2, Koxopwe Moryx 6bixb 
H3roxoBjieHbi H3 cxefoia, njiacxHKa wjih Apyroro >KecxKoro hjih rH6Koro npospanHoro MaxepHajia. Ha 
BHyxpeHHHC noBepxHOCXH 3XKX njiacxHH, o6pameHHbie k cjiok) HCMaxMHecKoro ^khakoxo KpHcxajiJia 
3, HaHeceHbi npo3paMHbie ancKxpojibi 4, 5. OoBepx npo3paHHbix ajicKxpojiOB HaHecenbi HSOJiHpyiomHe 
RiieHKH 6, 7 H3 nojiHMepa hjih /ipyroro Maxepwajia, Koxopax crjia^cHBaex pejibe^) h npHziaex seen 
noBcpxHOCXM njiacxHHbi oAHopo;:iHbie ceoHCXBa. HonMpHsyFOuiHe notcpbixH^ 8, 9 HaHOMxcM Ha 3xh 
ojieHKH H opHCHXHpoBaHbi 0C5TMH HponycKaHH^ Ha niiacxHHax 1 H 2 B3aHMHo nepneHziHKyji^pHO. Hpn 
3X0M nojT5ipH3yK)mHe noKpuxH^i caMH HBJTHioxcH opHeHxaHxaMH AJTH MOJiCKyji HeMaxH^ecKoro 
>KHiiKoro KpHcxajiJia. 

Ha (})Hr.2 noKasan japyroH BapHaHX nponycKatouuero >KK WHZiHKaxopa, b KOxopoM Ha nosepxHocxb 
njiacxHH 1 H 2 BHanajie HaneceHbi nojiMpH3yK)mHe noKpbixH5i 8, 9, 3amHmeHHbie njienKaMw 6, 7, h 
noxoM y^Kc pa3MemeHbi np03paHHbie 3JieKxpozibi 4, 5. HoBepx ajiCKxpoxiOB HaHoc^xcM njieHKH 10, 11, 
opHeHXHpyfouxHe >KK neMaxHK. B 3xoh KOHCxpyKUHH o5ecneMHBaexcM xpe6yeMaM jxn^ 
nojiiipH3yK)mero noKpbixH^i poBHOCXb noBepxHOCXH h ero H30jiauH5i ox cjio5i >KH;iKoro Kpncxajuia, m xo 
rapaHXHpyex nenonanaHHe b nero hohob hjih MOJieKyji japyrnx BemecxB, Koxopbie Moryx 
coAep>KaxbC^ a nojHipH3yK)meM noKpbixHH. 

B oxpa>KaxejibHOM Bapnanxe >KK HHziHKaxopa (4)Hr.3) Bxopa^i njiacxnna mo^kcx 6bixb KaK h3 
npo3paHHoro, xaK h HenpospanHoro Maxepwajia, nanpHMcp, m3 KpHCxajijiHHecKoro kpcmhhm. Ha new 
(})opMHpyexc« ziH(|)(J)y3HO oxpa^aFOuuHH cjioh 12. OxpaMcatoiuHH cjioh Mo>Kex 6bixb nojiynen 
HaHeceHHCM Ha ajifOMHHHeBoe 3epKajio hjichkh nojiHMepa, coAep>Kamero MacxHUbi npoH3BOJibHoii 
HJIH onpeAejiCHHOH ({)opMbi H pa3Mepa c nOKa3axejieM npejiOMjieHHfl, oxjiHMHbiM ox noKa3axejiM 
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upcnoMJiemiH nojiHMepa, HaHeceHneM njiCHKH nojiUMepa, coz^ep>Ka^^efi B3Becb ajiiOMMHHeBOH uynphi 
FOM npyroro MaTepwajia, xopomo oxpa^aioijuero cbct, huh coaz^aHHCM pejii>e(j)a Ha noBepxHOCTH 
macTHHbi, Ha KOToptiM 3aTeM HaHOCHxcH OTpa:a<:aK)mHH cjioh 12, HanpHMep, njiCHKa ajiiOMHHH;!. 
PenBe(|) Mo:a<HO (|)opMHpoBaTf> nyxcM o6pa6oTKH noBepxHOCTH a5pa3HBHbiM MaxepHajroM, 
rraBHpoBaHH5i, TOcneHH^?, waHeceHMH nojiHMepHOH njienKH, coziep^ameH nacTHUbi onpene/reHHOH 
djopNfbi H pasMepa, hjih cejieKXHBHoro xpaBjieHHi? nepea MacKy noBcpxHOCxH caMOH njiacxHHbi hjih 
H2HeceHH0H Ha Hee ruieHKH nojiHMepa h^h ;ipyroro Maxepnajia. EfjieHKa ajiHDMHHua MO^ex 
oaHOBpeMCHHO cjiyacHXb cnnouiHtiM 3JieKxpoziOM. BbixpaBJiHBa^i MexojiaMH 4)OxojiHxorpa4)HM ysKyio 
nonocy ajitOMHHH^i no 3aaaHH0My KOHxypy luhphhoh 10- 100 mkm, mo^ho nojr>'HHXb a.aeKxpozibi 
Heo6xoiiHMOH KOH4)HrypauHH, nanpHMep, MaxpHUbi np^iMoyroJibHHKOB xuin njiociaix MaxpHHHbix 
3:<paH0B ziHcnjiecB, coxpannH o5mHH oxpa>KaxejibHbiri (})oh no Bceiviy pa6o4eMy noJiK) HHjiHKaxopa. 
nojXijpHsyiomee noKpbixHe Hanocnxcji Henocpe;icxBeHHO Ha oxpa^aiomee noKpbixne hjih 
BbipaBHHBaioinHH H HSOJiHpyiouiHH nozicjioH, KOXopbiH ^opiMHpyiox Ha oxpa>Kaxene. 

EcjiH oxpa>KaK)mHM cjioh no KaKHiM-jiH6o npHqwHaxi Hejib35i Hcnojib30Baxb b KanecxBe 3JieKxpoAa 
iLiu OH H3roxoBjieH H3 HenpoBOi^flmexo Maxepwajia, xo b 3xom cjT>^iae 3JieKxpozibi Hanoc^ix na 
H30JiHpyK)mHH noiicjiOM HJIH HenocpCjacxBCHHO Ha oxpa>Kaxejib. B KanecxBC H30JiHpyK)uiero cjioh 
MO/KHO HcnoAb30Baxb nojiHMepH>ao njieHKy, OKHCb ajiK)MHHH5i, OKHCb KpeMHH^ hjih ^ipyxHC 
jin3JieKxpHHecKHe MaxepHajibi. FIpH 3xom nojiMpHsyiomee noKpbixne MO>Kex 6bixb HaneceHO KaK Ha 
oxpa-yKaxejib, xaK h na 3JieKxpo;ibi. 

Ztji5i UBCXOBOH KOiVineHcauHH B nponycKafomeM Bapnanxe >KK HHAHKaxopoB c cHjibHo 
3aKpyMeHHbiM neiviaxHKOM 3 bbozihxcm /lonojiHMxejibHbm onxHnecKH aHH30xponHbiH cjioh 13 c 
3anaHH0H onxHHecKOH xcjiiUiiHOH, pa3MeHxeHHbiM Ha BxopoH njiacxHHC ((|)Hr.4). Oh MO>Kex Sbixb 
pacnojio^KCH HenocpejicxBCHHO na noji^ipHsyiomeM noKpbixHH 9 hjih Ha cjio^ix 7, 5 hjih 1 1 ((J)Hr.2), 
HaHeceHHbix na Hero. OnxHMCCKH aHH30xponHbiH cjioh (])opMHpyexc5i nyxeM HanecenHH hjichkh 
nojiHMcpa HJIH >KK noJiMMepa c opneHxauHeH MOJiCKyji b 3a;iaHH0M HanpaBJieHHH noA ziencxBHCM 
3jieKxpoMarHHXHbrx chji hjih 3a cwex MexawHMecKoro pacx5f>KeHHM bo BpcM^i HaHeceHvi^ cjr05i hjih 
nocjie ero HaneceHnH. KpoMe sxoro bo3mo>kho Hcnojib30BaHHe (j)oxoaHH30xponHoro Ntaxepnajia, 
KOxopbiH no3BOJiJiex nojiynaxb annsoxponHbie hjichkh c onpeziejieHHbiMH pa3H0cxbK) onxHsecKoro 
xo^a H HanpaBjicHHeM ocen 3JiJiHncoHzia jaBOHHoro jiyMenpejiOMJiCHHfl nyxeM 4)OxonojiHMepH3auHH 
Niaxepnajia hjichkh noJiflpH30BaHHbiM cbcxom [5]. 

B oxpa>KaxejibHOM Bapnanxe >KK HH/iHKaxopa c cynepxBHCx-ncMaxHKOM Moryx noxpe6oBaxbCH ABa 
AonojiHHxejibHbix onxHMecKH aHH30xponHbix cjioji, pacnojio^Kennbix na o6eHX njiacxnnax MC^Kny 



nojiijpH3aTopaMH. Ohh Moryx obixb HaneceHbi HcnocpejiCTBeHHo Ha noji5!pH3>7omHe noKpbiTHfl hjih 
Ha cjiOH, HaHeceHHbie na hhx. 

Hcnojib3y>i Mexo/ibi 4)OTOJiHTorpa(J)HH hjih nenaxHyK) rexHHKy HaHeceHHH KpacHTCJieH h npnMCHsisi 
KpacHxejiH pa3Hbix ubctob mo^ho nojiyMHTb noji^pH3yK)mHH cjioh, KOTopbiH HMeer oGjibcth c 

paSJlKHHOH OKpaCKOH, HTO paClUHp^ieT HH4)OpMaUMOHHbie H 3prOHOMH4eCKHe B03MO>KHOCTH 
HH/lHKaTOpa. 

Cbohctbo nepeK;iK)MaTeji5i ubctb npHziaex ^KK ^iHCHKe h HaneceHHe na omry m njiacxHH Till 
HeHxpajibHoro ceporo uBexa, a Ha j^pyryio - AByx nn 9 h 9' (c})Hr. 5) nenocpe/icxBeHHO ojxho na 
jipyroe hhh nepes pa3Zien^K)uxMH hx HenorxioinaioiJUHH cjioh 14. HpH 3xom liil 9 h 9' hmciot pasHbiH 
UBex H B3aHMHO nepncHjiHKyjiHpHoe HanpaBneHHe ocefi nojiapHsauHH. 

PacnoJioxccHHe noji^pHsyiounHX ancMcnxoB BHyxpH ^neiiKH no3BOJUiex peajiM30Baxb h ubcxhoh 
• sapnaHX MaxpKMHoro ^GC HHZiHKaxopa ((|)Hr. 6). B oz^hom h3 BapHaHXOB Iin HaHOCHXCH 
HenocpeACXBCHHO na UBexHyfO Maxpwuy 15, Koxopaa pacnojiOKcna na waxpnue npo3paHHbix 

3JieKXpOiIOB 5 HHH Ha nOUCJIOH 7. 

UsexHaM MaxpMua hjih pncyHOK Moryx 6bixb H3roxoBjieHbr nyxeM aanbijieHH^i Mepe3 
4)oxope3HCXHBHyK) MacKy c cejieKXHBHbiM npoKpaiuHBaHHeM cjio^ nojiHMepa cooxBexcxByiomHM 
KpacHxejicM HJiH HaneceHHCM cjior KpacHxejia mcxoaom xpa4)apexHOH nenaxn hjih jipyrnMH 
cnocoSaMH nenaxH. Omcbhaho, hxo pacnojio>KeHHe noJiapHsaxopa h uBexHOw Maxpnubi oxnocHxejibHO 
Apyr ;ipyra He npHHUHHHajibHO h onpcjxcjinQicn xexHOJiornHecKHMH 4>aKxopaMH 
HaHeceHHH cjiocb. 

ripHHLtHn ZteHCXBHK ^GK MHAHKaXOpa C nOJTHpH3yK)mHMH 3JieMeHXaMH, pacnojTOKeHHbiMH BHyxpH 

MMCHKH paccMoxpHM Ha npHMcpe nponycKaiouiero BapnaHxa HHUHKaxopa Ha ochobc 

3aKpyHeHHoro Ha 90"^ HCMaxHKa (4)Hr. 1). HenojiHpH30BaHHbiH cbcxoboh hoxok naziaex Ha HHziHKaxop 
CO cxopoHbi nepBOH njiacxHHbi. Flocjie npoxoMcj^eHHM Mepe3 nojiJio>KKy I, npo3paHHbiH 3JieKxpoji 4 h 
BbipaBHHBafOLUHH HOjicjiOH 6 CBCx nojLHpM3yexcH npw npoxo:«cAeHHH Mepe3 noji^pHsyiomee noKpbixHe 
8. EcjiH HanpH>KeHHe na 3JieKxpoj!iax oxcyxcxsyex, nojiMpH30BaHHbiH cbcx npoxoziHx Hepe3 cjioh 
>KH;iKoro KpHCxajTJia 3, noBopaHHBa5i cbofo njrocKOCxb noji5ipH3auHH Ha 90"^, h npoxozinx 6e3 
ocjia6jieHRa 4epe3 BxopOH noji5ipH3yK)ujiHH cjioh 9, hojicjioh 7, npo3paHHbiH 3JieKxpo^ 5 h njiacxnny 
2. npa 3XOM o6jTacxb ^ 3JieKxpoAOB 6y>aex Bbirjmziexb cbcxjioh. Flpn noAane Hanpn^eHHA na 
3JieKxpozibi noii iiencxBHeM 3JieKxpHMecKoro nojiii saKpyMeHnaji (l)opMa HCMaxHKa nepexoziHx b 
roMeoxponnyto, b Koxopon onxHHecKa^i ocb ncMaxHKa opHCHXHpyexcji nepneHAHKyji^pno hjiockocxh 
nnacxHH 1 h 2, H oh nepecxaex spamaxb njiocKOCXb noji5ipH3auHH npoxoAHmero Mepe3 nero csexa. 
3x0 03HaMaex, mxo npn npoxo>KneHHH csexa Mepe3 cjioh neMaxHKa 3aAaHHoe noji>ipH3axopOM 8 



HanpaB/ieHwe njiocKOCTH noji5!pH3auHH cBexa we H3MeKHTC5i w 6y7ieT Ha BhLxoixe h3 HeMaxHKa 3 
nepneH/iHKyjiHpHO HanpasjieHvno noji5ipM3auHH Bxoporo nojiapvnaTopa 9. FlpH npoxo:acAeHHH cseTa 
nepes noji>!pH3aTop 9 caex nomoaiaexcfl h axa o6jiacxi> 6yAex Ha npoceex Bi>irji5iAexb xcmhoh. B xex 
oonacxiix HHZiHKaxopa, rue Hex 3j3eKxpo/iOB, Bcer;:ia coxpaH^iexcM saKpyMeHHaa (})opMa neMaxMKa \\ 
3ra oojiacxH bmcji^a^it Bceraa cBexjiUMH. HcnojibsoBaHwe nojiiipiisaxopa c no KpafiHeH Mepe ozihhm 
ami30xponHO nor/iouuaHDixmM AByjiyHenpejiOMJi^FOiuHM cjiocm, c4)opMHpoBaHHLiM h3 
HecHMMexpHHHwx cMCiuaHHbix cojicH ^HxpoHHHbix aHHOHHbix KpacMxejiew, coAep>KamHx paSJIHHHbie 
KaxHOHbi, h/hjih accomiaxoB ^HxpoH^Hbix KpacHxejiefl, coAep:^amHX HOHHoreHHbie rpynnbi, c no 
KpaHHeH Mcpe ozihhm mojicm opraniiMecKoro HOHa, yBCJiH^HBaex npKOcxb >KKH ajieMenxa n 
noBbimaex OAHopoAHOCxb cbowcxb >Ki'i;^KOKpHCxajuiHMecKoro MH^WKaxopHoro 3jieMeHxa no njiomajiH. 

TaK KaK npn oxpa>KeHHH CBexa HanpaBJieHHe njiocKO nojiHpH30BaHHoro cBexa hc H3MeHaexc^, b 
oxpancaxejibHOM XHne HHjiHKaxopoB npHHUwn ;ieHcxBH5i coxpanaexc^i xaKHM ^e. PasHHua 
3aK/iK)Haexci! xojibKO B XOM, Mxo CBex He npoxoAHx Hepe3 noAJi05KKy 2, a nepes Bce ocxaBUUHeci? 
3neMeHXbi npoxojiHx ziBa pa3a. 

B cjiynae }KK HHAHKaxopa na ocnoBe cynepxBHcx neMaxHKa ((})Hr.4) cbcx, hjiocko 
nojiMpH30BaHHbiM nepBbiM noji5ipH3axopoM 8, npoxo;iHX Mepe3 CHJibHO saKpyMeHHbiH neMaxHK h 
npeo5pa3yexc5i b 3JiJiHnxH4ecKH nojiHpH30BaHHbiM. flpH 3xom oh npHo5pexaex onpezieneHHyK) 

OKpaCKy H3-3a SaBHCHMOCXM OnXHHeCKOH paSHHUbl XOiia ox ^IJlHHbl BOJlHbl. OnXHMCCKH aHHSOXpOHHblH 

cnoH KOMneacHpyex OKpacKy npoxoA^imero Mepe3 Hero cBexa xaK, hxo Ha Bbixoae h3 HnefiicH oh 
CTaHOBHxc5i HeoKpauieHHbiM HJiH Hao5opox - no3BOJi5jex nojiyHHXb \vfm\y\o oKpacKy 3a cnex 
cooxBexcxByfomeii hcxozihoh opHeHxauHH oceR nil oxHOCHxejibHO ;ipyr iipyra h aHH30xponHoro 
cnoK H xojimHHbi aHH30xponHoro cjio5i. Flpa noziane Hanpn^ceHHa na 3JieKXpoziHbie aneNienxbi ^<h;ikhh 
KpHcxajiJi npeo5pa3yexc5i h3 saKpynenHoro cocxo5iHHe b o/iHOOCHoe h nepecxaex Bpamaxb 
njiocKOCxb noji5ipH3aLiHM CBexa. floaxoMy cbcx npoxojiHx nepes Hero 5e3 w3MeHeHH5i HanpaBJienRa 
n-aocKocxH noJiHpH3auHH. IlpH npoxoM^^CHHH 4epe3 aHH30xponHbiH cnoH cbcx npnoGpexaex 
KpyroByio mjih 3jijiHnxHHecKyK) noji>ipH3auMK) h nocjie Bbixojia Hepe3 Bxopofi noji5ipH3yiomHH cjioh 
HMeex oKpacKy, Aono/iHHxejibHyK) k OKpacKe b HeBKntOHCHHOM cocxohhhh. Hcno;ib30BaHHe 
nojiMpM3axopa c no KpaHHeti Mepe oahhm aHH30xponHO norjiomaiomHM AByjiynenpejiOMJi^nornHM 

CnOeM, C(^OpMHpOBaHHbIM H3 neCHMMexpHMHblX CMemaHHblX COJieW XlHXpOHHHblX aHHOHHbix 

KpacHxejiefi, co/iep>KamHX pa3;iHMHbie KaxHOHbi, h/hjih accouHaxoB ziHxpoHMHbix KpacHxeJieH, 
co/iep>KaiUHX HOHHoreHHbie rpynnbi, c no KpaHHew Mepe o^hhm MO/ieM opraHMnecKoro Hona, 
yBe/iHMHBaex npKOCXb >KK14 3JieMeHxa h noBbiuiaex oziHoponHocxb cbomcxb >KH;xKOKpHCxajij]WMecKoro 
MHAHKaxopHoro 3JieMeHxa no njiouaa/m. 



flewcTBHe nepeKJiK)HaTeji5i CBcra no5iCH5ieTCH na d^ur. 5. Docjie npoxo>icaeHmi 4epe3 nepBMH 
nojiMpHsytoiuHM cjioh 8 CBer b HCBKiuoMeHHOM pe^HMC npoxoj^HT ^lepes HeMaxHK c noBopoTOM 
njiocKOCTH non5ipH3auHH na 90"* h npoxo^iHT noJT5ipH3yK)mHH cjioh 9', och Koroporo opHeHTHpoBaHa 
nepneHziHKyjiapHO och nepsoro nojinpusyiomero noKpbiTHH 8 h norjiomaeTCH sTopbiM cjioeM 
jiHxpoHHHOro nojTiipHsaTOpa 9, HanpaajieHHe och noji^ipHsauHH Koxoporo nepncHjiHKyji^pHO och 
cno5i 9'. TTpH BKjiioHeHHH MMCHKH HanpaBJieHHC njiocKOCTH noji5ipH3auHH CBera npw npoxo>K/ieHHH 
HCpes IKK He H3MeH5ieTCH m cbct norjiomaercH flHxpoHHHBiM noji5ipH3aTopoM 9' h oKpaiuHBaexc^ b 
;ipyroH ubct. Hcnojib30BaHHe nojmpHsaTopa c no KpaHHefl Mep>e ojihhm aHHSOTponao norjiomaiomuM 

;iByJiyHenpeJIOMJ15HOLUHM CJIOCM, C(})OpMHpOBaHHbIM H3 HeCHMMCTpHMHMX CMemaKHBlX COJieH 

Ai-ixpoHHHbix aHHOHHbrx KpacHTCJieH, coAep>Kamwx pa3JiHHHi>ie KaxHOHbi, h/hjih accouHaxoB 
flifxpoHMHMx KpacHTejiCH, coziep^KainHx HOHHoreHHbie rpynnbi, c no KpaKHen Mepe oahhm mojicm 
' opraHPiMCCKoro Hona, >^enH4HBaeT ^pKocxb >KKM sJieMCHTa h noBbunaex ojiHopoziHOCTb usera 
>faf;xKOKpHCTaJiJiH4ecKoro HH^HKaxopHoro 3;ieMeHxa no njiomaziH. 

B cjiynae MaxpHHHoro usexHoro >KK HHAHKaxopa ((J^nr. 6) CBex npoxo;xHX npn neBionoHeHHOM 
3iieMeHxe Hepe3 noji^ipHsaxop 8, Mepe3 5KK, nepes BxopoH HewxpajibHbiH noJiMpnsaxop 9 h ce/ieKXHBHO 
nor;iomaexc^ KpacHxejie.M 14. 3jieMeHX npn axoM Bbirji5iAHx OKpauieHHbiM b cooxBCxcxByiouiHH ubcx. 
npH BKJitoqeHHH ajieMCHxa CBex noji^pnsyexci! noJiMpHsaxopoM 8, upoxojxnr 6e3 noBopoxa njiocKOCxn 
nojmpH3auHH nepes cjioh 'KK h 6/iOKHpyexcH nojiapHsaxopoM 9. B pesyjibxaxe 3xox 3JieMeHx 

Bbirjl5I;[lHX XCMHblM. 

TaKHM o6pa30M, npHNieHCHHe >KHAKOKpHCxajuiHHecKoro HHAMKaxopnoro 3JieMeHxa, coAep>Kamero 
cjiOH ^cHAKoro KpHcxajijia, pa3MemeHHbiH Me>K;iy nepBOH h Bxopon njiacxHnaMH c 3jieKxpoziaMH, 
no;i5ipH3axopaMH, CBexonpeo6pa3yK)mHMH, h opneHXHpyiomHMH cjiohmh, oxiinnaiomeroc^i xcm, hxo 
no KpaHHCH Mepe ozihh noji5ipH3axop co;iep>KHx no KpanHen Mepe oahh aHMSOxponno nor/iomatomnn 
iiByjiyHenpejioMJi^itomHH cjioh, c(^opMHpoBaHHbiH h3 necHMMexpHHabix cojien iiHxpoHHHbix 
aHHOHHbix FcpacHxejieH, coj[iep>KauiHx pa3JiHMHbre KaxnoHbi, h/hjih accounaxoB AHxpoHHHbix 
KpacHxejieR, coAep>i<auuHx noHHorenHbie rpynnbi, c no KpaHaea Mepe ouhhm mojicm oprannHecKoro 
Hona, no3BOJiHex H3roxaBJiHBaxb KaK uBexHbie, xaK h MonoxpoMHbie >KKM h HHcnjien, pa3HOBHAHOCXH 
Koxoporo He orpaHHMHBaFOXc^i nepeHHCJiennbiMH sbiiue BapnaaxaMH h ox/innaiomHecH noBbimenHOH 

5ipK0CXbK) H BblCOKOH OXlHOpOilHOCXbK) CBOHCXB HO njIOlUaZlH- 



OOPMYJIA HSOBPETEHH:^ 



1. ;^nziK0KpncTaj7JiHHecKHH HHAHKaropHMH 3;ieMeHT, co;iep>icamHH cjioh >icHAKoro KpHcrajiJia, 
f>a3\femeHHbiH Me^Kziy nepsoH m BTopoM njiacTHHaMw c 3;ieKTpoziaMH, nojiapHsaTOpa.MH, 
CBeTonpeo6pa3yK)mHMw, n opMeHTHpyiomHMH cjioaMW, OTJiHHaiomHficH xeM, hto no KpaiiHeH Mepe 
onHH noji53pH3aTOp coziepmiT no KpaHHeff Mepe o;xmh aHHSOTponno nor:noLuaK)imiH 
jiByji\'HenpejTOMji5iK)mHH cjioh, c({)opMHpoBaHHMH H3 HecHMMexpuHHbix CMemaHHbix co.iefi 
jitLxpoHHHbix aHHOHHbix KpacHTejiefi, coAep:>Kamwx pasJiHMHbie KaTiiOHbi, h/hjih accounaTOB 
juJxpoHHHbix KpacMTejien, co;iep>KamHX HOHHoreHHbie rpynnbi, c no KpaHKefl Mepe o/ihmm MOJieM 
oprammecKoro woHa. 

2. ;^MAK0KpHCTajijiH4ecKHH HH^HKaTopHbiH ajieMCHT corjiacHO n.l, OTJiHHaioiuHfiCM TCM, MTO no 
KpaHHeH Mepe ozinH aHHSOxponno noraomaioiUHH jjByjiyMenpejioMji^iiomHM cjioh HMeex xojimHHy, 
npn KOTopoH peajiH3yeTCK HHTep(])epeHUHOHHbiH 3KCTpeMyM Ha Bbixo^e onTHHecKoro noji^ipHsaropa 
no KpaHHCH Mepe jisxh o;ihoh jiHHeHHO-noji^pH3OBaHH0H KOMnoHCHTbi CBexa. 

3. !>KH;iKOKpHCxajiJiHMecKHH HHAHKaxopHbiH ancMCHx corjiacHO n.l, oxjiHHafOuxHHCfl xcm, hxo 
xoKuiHHa no KpaHHew Mepe ojiHoro anHSOxponno norjiomatomero AByjiynenpejiOMjunomero cjio^i 
ynoBnexBOp5iex ycnoBHK) noJiyMenHH Ha Bbixo^e onxHnecKoro noji>ipH3axopa HHxep4)epeHUHOHHoro 

MHHHMyMa JXSU{ Oj^HOH jrHHeHH0-n0Jl^pH30BaHH0H KOMnOHenXbl CBexa H, OflHOBpeMCHHO, 

HHxep4)epeHUHOHHoro MaKCHNiyMa jxsisi ^pyroH opxoroHajibHOH jiHHeHHO-nojiHpH30BaHHOH 
KOMnoHCHXbi CBexa. 

4. >KHAKOKpHCXaJUIHHeCKHH HH^HKaXOpHblH SJICMCHX COPJiaCHO H, 1 , OXJIHHaiOmHHCH XCM, MXO HO 

KpaHHeH Mepe oahh nojinpHsaxop ^bji^icxch MHorocjroHHbiM h co;iep>KHx no KpaHHen Mepe ziBa cjioh, 
no KpaHHCH Mepe oahh h3 Koxopbix ^BJi^iexcfl aHH30xponHo norjiouzaiomHM ziByjiyHenpejiOMJiMFomnM 
cjioeM, a iipyroH cjioh - onxHMecKM H30xponHbiH, npHHCM o^hh noKa3axejib npejiOMJieHH^i 
jiByjiynenpejiOMji^Homero cjto^i MaKCHMajibHO oxjinnaexca ox noKa3axejia npejiOMJiCHHA onxHnecKH 
H3oxponH0ro cjioh, a ApyroH noKasaxejib npejiOMJiennn aHH3oxponHO norjiomaiouiero 
jiByjiyHenpejiOMJiHiomero cjioh coBna^aex hjih MaKCHMajibHO 6jih30k c noKa3axejieM npejioMJieHHH 
onxHHecKH H30xponHoro cjioh. 

5. >KHAKOKpHCxajiJiHHecKHH HHAHKaxopHbiH 3jieMeHx corjiacHO n.l, oxHHHaiOHXHHCH xeM, MXO no 
KpaHHCH Mepe ojihh nojiHpH3axop HBjinexcH MHorocjiOHHbiM H coAep^KHx no KpaHHeR Mepe ;iBa 

• pa3JiHMHbix /iByjiyMcnpejiOMjiHiomHX cjioh, no KpaHHefi Mepe oahh h3 Koxopbix awHSOxponHO 
norjiomafOLUHH, npHMCM nepBbiH noKaaaxejib npejiOMneHHH aHH30xponHO nomomaiomero 



iiByjiyMerrpe/iOMJiMiomero cjiom MaxcHMajibHO OTjinMaexcH ox nepeoro noKasare/iM npejioMJieH^i^i 
jxpy^OTO ziByjiy4enpe/iONm^K)mero cjto^i, a BTopon noKaaarejib npejiOMJieHw^i aHHSorponHo 
norjiomaiomero jtByjT>'Henpej]OM;i>i}omero cjio^ coBnaziaeT hjih MaKcuMajibHO 6jih30k co BToptiM 
noKa3aTe;ieM npejioM^neHiiM j^pyroro ;iByjiy4enpe;iOMJi^K>mero cjioh. 

6. ^KHAKOKpHCTajiiiHMecKHH HHAWKaxopHbiH 3jTeMeHT corjiacHO n. 1, OTjiHMafomHHC^i TCM, 4TO no 
KpaHHevi Mepe Ha onny cxopony noji3ipH3aTopa j5onojTHHTejii>HO naHeceHO CBeTOOTpa/Kafomee 
noKpbirae, 

7. >KHAKOKpHCTajIJTHMeCKHH HHAHKaTOpHSlH 3XieMeHT COFJiaCHO n.6, OTJlHHaiOmHMC;! TCM, MTO 

CBeTOOTpa>KaK)mee noKpbixHe BwnojiHeHO MeTajinHMecKKM. 

8. "^imKOKpMCTajiJiHHecKHH HHOTKaropHbiH ajieMCHT corjiacHO n.l, oTJiHHaK)inHHCH xeM, HTO Ha no 
KpaMHCH Mepe Ha o;tHOH h3 njiacxwH AononHHxenbHO c4)opMHpoBaH ziByjiyHenpejiOM-ri5tK>mHH cjioh, 
KOxopbiH pacnojiOKCH Me^y cjiocm ^<HflKoro KpncxajiJia mjih ^pyrnMH cjio^imh, oxjxeji^iiomHMH ero 
ox cjio^ yKyijXKoro KpHCxajuia, h noiuipH3axopoM hjih ^pyrHMH cjio^imh, HaHeceHHbiMH na 
noji^!pH3axop. 

9. 5KHAK0KpHCXaJUIHHeCKHH HH^HKaXOpHblH ajlCMCHX COXJiaCHO n. 1, OX-aHHaK)mHHC5! XeM, HXO Ha 
OZIHOH H3 nJiaCXHH AOnOJlHHXeJTbHO C(|)OpMHpOBaH CJIOH H3 UBCXHblX ajieMCHXOB, KOXOpblH 

pacnonojKCH Me>K/iy noJi5ipH3axopoM h ruiacxHHOH, 

10. >KHjiKOKpHCxajiJiH4ecKHH HHAHKaxopHbiH 3JieMeHx copjiacHo n. 1, oxjiHMaK)uxHHCH xcM, HXO no 
KpaHHCH Mepe ozihh aHH30xponHO nornouiaiomHH AByjiyMenpenoMJiiHomwH cjioh no KpaiiHeH Mepe 
OAHoro nojmpH3axopa BbinojiHen b bh^c 3jTeMeHxoB, pasjiHMaioiJUHXCH BejiHHMHOH 4)a30BOH 3a/iep>KKH 
h/hjih HanpaBJieHHCM och nojtapHsauHH. 

11. laCH^lKOKpHCXaJlJlHMeCKHH HH/lHKaXOpHblH 3JieMeHX COFJiaCHO H. 1, OXJIHMaiOLllHHCH XCM, MXO 

c4)opMHpoBaHHbiH Ha o/iHOM H3 RJiacxHH HOJiiipHsaxop cocxoHx HO KpaHHew Mcpe H3 AByx 
aHH30xponHO norjiomaHDuiHx ABynyHenpejiOMJiHiOHiHx cjioeB pa3Horo uBexa c B3aHi\iHO 
nepneHUHKyjmpHbiM nanpaBJieHHeM oceii noji5ipH3auHH, HaneceHHbix oahh Ha jipyroPi hjth Ha 
pa3/ieji5iK)HiHe hx npoMe>KyxoMHbie cjioh, a na ApyroH njiacxHHe noJiHpH3axop npeACxaBJi^ex co5oh 
aHH30xponHO norjiomaiOLUHH AByjiynenpejiOMJiJiFomHH cjioh ceporo UBexa c HanpaBjieHHCM och 
nojiHpH3auHH, coBna^aiouiHM c HanpaBJieHHCM och nojiMpH3auHH oahofo h3 aHH30xponHO 
norjiomaiouiHx AByjiyHenpejiOMjiMiouiHX cjioeB na nepBoii njiacxHHe. 

12. >KHAKOKpHCXaJlJlHMeCKHH HHAHKaXOpHblH 3JieMeHX COrJiaCHO n.l, OXJlHMaK)mHHC5l XCM, HXO Me>Kziy 

noAJiOMCKOH H no KpaHHCH Mepe oahhm h3 nojiflpH3axopoB AonojiHHxejibHO Hanecen opneHXHpyKJuiHH 
CJIOH, KOxopbiH MO>Kex 6bixb C())opMHpoBaH KaK H3 HeopraHHHecKHX MaxepnajioB, xaK h na ocnoBe 

pa3JlHHHbIX nOJlHMCpOB, 



3> 



13. )KHAK:oKpHCTajixiHMecK]iH nHziHKaTopHsiH ajieMCHT corjiacHO n.l, OTjiwHatomMHCH TCM, MTO no 
KpaPfHeH Mepe na ojihow h3 njiacTHH no KpaHHCM Mepe oahh aHH30TponHo nomomaiomHH 
jiByjiy^enpejiOMJiiifouiwri cjioh no KpaHHCH Mepe oziHoro noji^pHsaropa pasMeaien Ha npospanHOM 
3neKTpojie hjim Me^Kziy nr.acTHHOfi h 3JieKTpoAOM mjih Ha jr^HajieKxpHHecKofi njieHKe, noKpbiBaiomeH 
npospaMHbui ajneKxpozi, unn MOKjiy opweHTHpyFOiJUHM >KHHKHri KpHcxanji cjiocm, h a/iefcrpo/iOM hjih 
Me:«c;iy opvieHTHpytomMM >khakhh KpHCTanji cjioeM, h ziHajiCKxpHMecKHM HOziCjnoeM^ noKptiBaioiiuiM 

BRQKXpOJl, MJIH Ha o5paTHOH CTOpOHC HJiaCTHH. 

14. >KHJlKOKpHCTajIJIHMeCKHH HHAHKaXOpHMH aneMCHT COrjiaCHO n. 1, OTJlMMaHDlUHHCM TeM, MTO Ha 

OAHOH njiacTHHe c(J)op.MHpoBaHO ziH4>4jy3HO oxpa^aiomee noKphiTwe, KOTopoe mo/kct yiBjiHihcn 
onHOBpcMeHHO 3jieKTpoxiOM, a no KpaiiHeM Mepe o^hh aHHSOTponno norjiomafoiuHH 
HByjiy4enpejiOMJi;iiomHH cjtom pacnono>KeH aenocpeziCTBeHHO Ha oTpa>KaK)meM noKpbixHn hjih na 
. ' jiH3neKTpHHecKOM noACJioe, naHeceHHOM na oxpa^aioinee noKptiTHe, hjih Me>KAy opHCHTHpyiouiHM 
yRHjxKim KpMCTajTji cjioe h zipyrnMH cjio^3mh, HanecenHbiMH Ha oxpancaiomee noKpbmie. 

15. }KHJlKOKpHCTaJlJIHHeCKHH HHAHKaXOpHblH aJlCMCHT COPJiaCHO H.l, OTJlHHaKHMHHCH TCM, MTO HO 

KpaHHCH Mepe oahh anHsoTponno norjroiuaiomHH jiByjiyMenpejiOMJi^iomHH cjioh no KpanHen Mepe 
ojiHoro nojiiipH3aTopa jxonoJiHHxejibHO coziep>iaiT MOZiH4)HKaTop, b KaMecxBe KOToporo MoryT 6biTb 

rHj[ipO(J)HJTbHbie h/hJ1H rHHpO(})OOHbie nOJIHMepbl paSJlHMHOrO THna, BKJTK)MaH ^KHJlKOKpHCTaJlJlHMeCKHe 

H KpeMHHMopraHHMecKiie, njiacTH({)HKaTopbi h jiaKH, BKjiK)Ma5i KpeMHHHopraHHMecKHe, a TaioKe 
HeHOHHoreHHbie noBepxHOcxHO-aKTHBHsie BeuiecTBa. 

16. >KHJlKOKpHCTaJlJlHMeCKHH HHilHKaTOpHblH SJlCMeHT COFJiaCHO H.l, OTJIHMaEOUlHHCH TeM, MTO 

aHHSOTpoHHO norjioLuaHDiuHH AByjiyMenpenoMJiaK)mHH cjioh coAep^iT ^HxpoHMHbiM KpacHTejib, 

Bbl6paHHbIH M3 pm^ KpaCHTeJiefi, Cn0C05HbLX K 06pa30BaHHK) JlHOXpOnHOH ^HilKOKpHCTaJlJlHMeCKOH 

4)a3bi. 

17. >KHAKOKpMCTaJlJlHMeCKHH HHAHKaXOpHblH 3JieMeHT COFJiaCHO H. 1, OTJlHMaK)mHHC5I TeM, MTO HO 

KpaHHefi Mepe ohhh noji5ipH3aTop coziep>KHT no KpaHHCH Mepe ozimh aHHSOTponno norjioma^oinHH 
ziByjiyMenpejTOMJT5HoiuHH cjioh, c(})opMHpoBaHHbiH H3 accouHaTOB AHxpoHMHbix KpacHTejiefi, 
coAep^KauxHx HOHHorennbie rpynnbi, hjih hx CMecen no KpaHHen Mepe c o;ihhm MOJieM 

nOBepXHOCTHO-aKTHBHblX HOHOB HJIH HX CMCCeH. 

18. }KHAKOKpHCTaJIJIHMeCKHH HH^HKaTOpHblM 3JieMeHT COfJiaCHO H. 1 , OTJIHHaK)IHHHCM TCM, MTO HO 

KpaHHCH Mepe ohhh noji5ipH3aTop cojaep>KHT no KpaHnen Mepe o^hh annaoTponHo norjiomaiomwH 

ABy/iyMenpeJlOMJlMIOLUHH cjioh, C(t)OpMHpOBaHHblH H3 aCCOUHaTOB AHXpOHMHblX aHHOHHblX 
• KpaCHTCJieH HJIH HX CMeCCH C nOBepXHOCTHO-aKTHBHblMH KaTHOHaMH h/hJ1H aM({)OTepHblMH 
nOBepXHOCTHO-aKTHBHblMH BCUieCTBaMH HJIH HX CMCCHMH oouieH ({)opMyjibi: 



(Mj^O X'-),., [i\l/0-X'-(CH2)p-Z-]j. {XpoMoren} [-Z-(CH2)p-XO M*]f (-XO-M*)„, r;5e; 

- XpoMorcH - xpoMO(l)opHafl CHCTCMa KpacHTejta; 

- Z = SO2NH, SO2, CONH, CO, O, S, NH, CH2; 
-p=l-]0; 

-f=0-9;g = 0-9; 

- n = 0-9, m = 0-9, 

-n + f = 1-10; m + g= 1-10; 

- X, X' = CO, SO2, OSO2, P0(0"M''); 

- M 7t Ml, M, Ml = H; HeopraHUMecKHH KaxHOH rana NH,, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co h 
T.n.; opraHHHecKHH KaxnoH rnna KNH:,, RR'NHz; RR'R"NH; RR*R"R*N; RR'R"R*P rae R, R*, R", R* 
= ajiKfin HJiH 3aMemeHHbiH ajiKHJi, xHna CH3, CIC2H4, HOC2H4, C2H5, C3H7, C4H9, C6H5CH2, 
saMemeHHMH (^ennji hjih rerepoapHJi, YH-(CH2-CH2Y)k-CH2CH2-, Y = O hjih NH, k=0-10; 
rerepoapoMaTHMecKHH KaxHOH Tuna N-ajiKHJinHpHflHHHji, N-ajiKHJiXHHOJiHHHii, N- 
ajiKHJiHMHaaaojiHHRfl, N-a;iKHJiTHa30JiHHH5i H T.n.; 

iimi HX cMeccH. 

19. 5KHiiKOKpHCTajTJiH4ecKHH HHflMKaTopHbiH 3JieMeHT corjiacHO n.l, OTjiHHaioiUHHCJi TCM, HTO no 
KpaHneH Mcpe om» nojiapHsaiop coaepjKHT no KpaHHefi Mepe o^hh aHHSoxponHO norjiomafomnH 

flByjiyHenpe/lOMnJIIOmHH CJIOH, C({)OpMHpOBaHHI>lH H3 aCCOUHaTOB iIHXpOH4HMX KaXHOHHblX 

KpacHTejieH hjih hx cMecen c noaepxHOCTHO-aKTHSHbiMH aHHOHa.MH h/hjih aM^JOxepHbiMH 

nOBepXHOCTHO-aKTHBHblMH BeiUeCTBaMH HJIH hx CMCCHMH o6meH (})OpMyjlbI 

(M^O"X-)„ [M*0-X'-(CH2)p-Z-]g {XpoMoreH*} PAV rae: 

- Z = SO2NH SO2, CONH, CO, O, S, NH, CH,; 
-p=l -10; 

-g = 0-l; 
-m = 0-1; 
-m + g= 1; 

- X = CO, SO2, OSO2, PO(O M^); 

M = H; HeopraHHMecKHH KaTHOH xnna NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co h t h.; 
opraHHHecKHH KaxHOH THoa RNH3, RR'NH2; RR'R"NH; RRR"R*N; RR'R"R*P me R, R", R", R* = 
ajiKHJi HJIH saMeineHHbiH ajiKHJi, xHoa CH3. CIC2H4, HOC2H4, C2H5 - C,oH2i, C6H5CH2, 3aMemeHHbiH 
(j)eHHJi HJIH rexepoapHJi, YH-(CH2-CH2Y)k-CH2CH2, Y = O hjih NH, k=0-10; rexepoapoMaxHHecKHH 

KaXHOH THna N-ajlKHJinHpHZlHHHJI, N-aJlKHJlXHHOJlHHUa, N-ajlKHnHMHiiaSOJlHHHfl, N-ajlKHJlXHa30JlHHH>l 

H T.n.; KHAB^ (noBcpxHOCXHO aKXHBHbivi KaxHon); 



PAV = AflAB*, ANtnAB, vRt: ARAB' - noBepxHOCXHO-aKTHBUbiri aiiHOH, AMFfAB - aM4>OTepHoe 
noBepxHOCTHO-aKTHBHoe BemecTBo; 

20. yKHAKOKpHCTajiJiMHecKHH nHj^HKaxopHbiH 3jieMeHT corjiacHO n.l, oTjiMHaMDmHwcj} TCM, MTO no 
KpariHeft Mepe ojimi uonsipHsaTop coAep>KMT no xpaMHeii Mcpe omm aHHSOxponHO norjiouuafOuiHH 
i]ByiiyMenpeiiOiMJT>iK>mMH cjioh, c(l)opMHpoBaHHhiH m accouwaxoB ziHxpOMMHbix KaxHOHHbix 
KpacHxeneK hjim hx CNiecefi c noBcpxHOCXHO-aKXHSHbiMH aHWoaaMH m/hjih aiVKpoxepHbiMW 
noBcpxHOcxHO-aKXHBHMMH BemecxBaMH HjiH Hx CMecHMH o6meH (J)opMyjibi o5meH <^opwv/sihi: 
{XpoMoreH}-[Z-(CH2)p - RR'R" PAV]n rjie: 

- Z = SO2NH, SO2, CONH, CO, O, NH, CH2; 
-p-MO; 

-X = N,P; 

- R, R', R" = ajiKHji HJiH 3aMemeHHtiH anKHJi, xnna CH3, CIC2H4, HOC2H4, C2H5,C3H7; 

- PAV = AFIAB", AmOAB, trc: 

AYIAB' - nOBepXHOCXHO aKXHBHtlH aHHOH, 

AmIIAB - aM4>oxepHoe noBcpxHOCxHO-aKXHBHoe semecxBo; 
-n= 1-4. 

21. :^HAKOKpHCxaji/iHHecKHH HHAHKaxopHbiH ajiCMCHx copjiacHO nJ7, oxjiHMaiomMHCH xeM Hxo no 
KpafiHeH Mepe ojxiw aHH3oxponHO nornomaiomHH jiByjiyHenpejiOMjiiiKnuHH cjioh no KpawHen Mepe 
ojiHoro nojT5ipH3axopB ziono/iHHxejibHO co;iep>KHX cojiK)5H3HpoBaHHbiH KpacMxejib. 

22. >KHXiKOKpHCxajijiHHecKHH HH^xHKaxopHbiH 3jieMeHx corjiacHO n. 1, oxjiHHaiomHHCM xeM, Mxo no 
KpaHHCH Mepe ojim nojmpnsaxop co^iep>KHx no KpaiiHeM Mepe ozihh aHHsoxponno norjiomaiOLUHw 
ijByjiynenpejioMJi^iomHH choh, c4)opMHpoBaHHbiH h3 HecHMMexpwMHbix cojien xinxpoHMHsix 
aHHOHHbix KpacHxeneH oGmen 4)opMy;ibi: 

(Mi^O X'-)„,[Mx^O-X'-{CH2)p-Z-]. {XpoMoreH} [-Z-(CH2)p-XO- M^lr (-XO' M^)^, r/ie: 

- XpoMoren - xpoMO(J)opHa5i CHCxeMa KpacHxeji^i; 

- Z = SO2NH, SO2, CONH, CO, O, S, NH, CH2; 
-p=l-10; 

-f=0-9;g = 0-9; 

- n = 0-9, m = 0-9, 

-n + f = l-0;m + g= I-IO; 

- X, X' = CO, SO2, OSO2, POCO'M"); 

- M ^ Ml, M, M, = H; HeopranaHecKHH KaxnoH xHna NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co m 
x.n.; opraHHMecKHH Kaxnon xnna RNH,, RR'NH2; RRR"NH; RR'R"R*N; RRR"R*P rjxc R, R\ R\ R* 



= ajiKHii HJiH saMemeHHbiH ajiKHii, Twna CHj, CIC2H4, HOC2H4, C2H5, C3H7, C4H9, CtHsCHi, 
jaMemcHHbiH ^eHHJi ami rerepoapHJi, YH-(CH2-CH2Y)k-CH2CH2-, Y = O hjim NH, k=0-10; 
rerepoapoMaTHMecKHH KaxnoH rana N-aJiKHJinHpHflHHH«, N-ajiKHJixuHOJiwHiw, N- 
aiiKHJiHMHflaaojiHHHfl, N-ajiKHjiTna3onHHH^ H T.n.; 

HjTO HX CMCCeH. 

22. ^KnflKOKpHCTannnHecKHH HH;iHKaTopHH>iH 3JieMeHT cornacHO n. 1, OT;iHHaK)iuHHC« tcm, hto no 
KpaHHCH Mepe o^ihh nojispnaaTop saflBJiaeMoro ;^KH coziepa<WT no KpaHHeH Mepe okuh aHHSOiponHO 
norjiomaioiuHH flBynyHenpe/ioMnMioiUHH cjioh, c4)opMHpoBaHHbm h3 opraHHHecKHX cojiefi 
iiHxpoHHHbix anHOHHbix KpacHTejieH o6meH (J)opMyjibi : 
{XpoMoreH}-(XO"M^)„, rae 

- XpoMoreH - xpoMO^opHaa CHCTCMa KpacHxe/w; 

- X = CO, SO2, OSO2, OPO(OTyl^); 

- M = RR'NH2; RR'R"NH; RR'R"R^N; RR'R"R^P npn: 

R, R', R". R^ = CH3, CIC2H4, C2H5,C3H7, C4H9, C6H5CH2, 
saMcmenHbiH ^chmji hjih rexepoapHji; 
YH-(CH2-CH2Y)m-CH2CH2, Y = O hjih NH, m=0-5; 

N-ajlKHJinHpH^lHHHH KaXHOH, N-ajIKHJIXHHOJIHHHH KaXHOH, 
N-ajlKHJlHMHfla30JlHHHH KaXHOH, N-ajIKHJlXHa30JlHHHH KaXHOH; 

n= 1-7. 

HCXOMHHKH MH(i)OpMaUHH, npHtUIXbie BO BHHMaHHe npH COCXaBJieHHH 3aJlBKH: 

1. JI.K. BHCXHHb. 5KBXO, 1983, xom XXVU, Bbin. 2, 141-148 . 

2. A.E. Perregaux, SPIE, 1981, Vol. 307, p. 70-75. 

3. nax. CIIlANo 3,941,901, icn. 350-160, ony6n. 1976. 

4. A.C. No 697,950 , kji.G 02 F 1/13, npoxoxHn. 

5. nax. PO No 2,013,794, kji. G 02 F 1/13, ony6ji. 1994. 

6. Application PCT/US 94/05493, published 08. 12.94. 
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MsoGpexeHwe othochtch k ycrpoHCTBaM oTo6pa>KeHHK HH(J)opMauHH, b MacTHOCTi'i k 

-yKM/XKOKpHCTaJUlHHeCKOH HMCHKe, H MOyKCT 6blTb HCnOJlb30BaHO B CpCACTBaX HHAHKaTOpHOH TCXHilKH 

pa3JiHHHoro HasHaHCHiiii, HanpHMep: rjiockhx jotHcruie^jx, onTHHecKHx MOZiyji^iTopax, Marpw^Hbix 

OJCTCMaX CBCTOBOH MOJlVJIiimni H T.n. 

Sazia^ieH Hacxoiimero H3o6peTeHH^i 5iBJi>ieTC5i o6ecneHeHHe noBMUueHHOH ^ipKOcra h BbicoKOH 

OHHOpOAHOCTH CBOHCTB >KH;XK0KpHCTaJUlHMeCK0rO HHAHKaTOpHOFO 3JieMeHTa 110 njTOUiaZlH. 

riocTaBjieHHaH aajxana peuiaexc^i >KH;iKOKpHCTaJiJiHHecKHM HHAHKaxopHBiM QKKM.) sneMenxoM, 
conep^KaiuHM cjiok ^hakofo KpHcxajiJia, pcBMeiuenHSiH McyKjxy nepBOH h Bxopoii njiacxHHaMH c 
3;ieKxpo^aMH, nojmpn3axopaMH, cBexonpeo6pa3yK)mHMH h opHeHxapyromMNui cno^Mw, 
oxnuHaiomHMCM xcm, hxo no KpaiiHeH Mepe ozihh noji5rpH3axop cojiep^Hx no KpaMnen Mepe ohhh 
aHH30xponHO norjiomafOinHH flByjiyHenpejioMn^noiixHH cjioh, c^opMnpoBaHHbiH h3 HecHMMexpuHHbix 
CMeujaHHbix cojieii AnxpoHMHbix aHHOHHbix Kpacnxejien, co;iep>KamHx pa3JTHHHbie KaxnoHbi, h^-iuih 
accouHaxoB ^iHxpOHMHbix KpacHxejiefi, co;xep>icamHx HOHHorenHbie rpynnbi, c no KpaHHcn Mepe 
OAHHM MOJieM opraHHMecKoro woHa. 

ripHMeHCHHe yxasaHHbix noJi5ipH3axopoB no3BOJi^ex H3roxaBjniBaxb KaK usexHbie, xaK m 

MOHOXpOMHbie IKKH H ZlHCnJieH, OXJlHMaiOmHeCH nOBbimCHHOH ^ipKOCXblO H BblCOKOil 

oziHopo^iHocxbK) CBOHCXB no njiouiajiH. 
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IPC^ G02F 1/13 

A LIQUID-CRYSTAL INDICATING ELEMENT 

The invention relates to devices for displaying information, in particular a liquid- 
crystal cell, and can be suitably used in indicating means of various designations, e,g. in 
flat displays, optical modulators, light modulation matrix systems, etc. 

Known are devices implemented as a flat dish formed by two parallel glass plates, 
on the internal surfaces of which plates applied are electrodes of an optically transparent 
conductive material, e.g. tin dioxide. Electrode-bearing surfaces of said plates are 
subjected to a special treatment providing a pre-determined homogeneous orientation of 
the liquid-crystal (LC) molecules at the plates' surfaces and in the LC film volume. In case 
of the homogeneous orientation, big axes of the liquid-crystal molecules at the plates' 
surface are arranged in parallel to the orientation directions, which directions are usually 
selected to be mutually perpendicular. After a dish is assembled, it is filled with a LC 
forming a layer 5-20 mem thick, being an active medium and changing its optical 
properties (polari2:ation plane rotation angle) when a voltage is applied thereto. A change 
of the optical properties is registered in the crossed polarizers, usually glued on the 
external surfaces of a dish [1]. 

The polarizers used for that purpose, based on the polyvinyl alcohol (PVA) films, 
dyed with iodine vapours or dichroic dyes, have a low mechanical strength, and for this 
reason require special measures for protection against mechanical damages, which 
measures make LC-devices more complicated and expensive. A conventional polarizer 
based on PVA is a complex system comprising as much as 10 layers: 

1 . protective film 6. adhesive layer 

2. weak adhesive 7. second support film 

3. first support film 8. adhesive 

4. adhesive layer 9. silicon layer 

5. polarizing film 10. substrate film 

When a polarizer is glued, a siliconized film is removed (layers 9 and 10), and in 
assembling of a LC display the protective film having a glue (layers 1 and 2) is removed 
and can be replaced with a protective glass. 



2 

As the result, after a LC cell is assembled, it represents a device consisting of more 
than 20 layers. It should be noted that a damage to even one layer of a polarizer renders it 
unsuitable for manufacturing of a LC cell [2], 

One of the methods for protecting polarizers against mechanical damages is their 
placement inside a dish. For this purpose, after the dish plates are manufactured and 
transparent electrodes are applied, a solution of a polymer, e.g. polyvinyl alcohol, that can 
comprise iodine or dichroic dye, is applied. Then the polymer solution is subjected to a 
shearing strain, using, for a example, a doctor blade, that is moved along the plates' 
surface. Thereupon the linear polymer molecules are arranged along the blade movement. 
After a solvent is removed, the so formed oriented PVA film, comprising iodine or a 
dichroic dye, can serve both as a polarizer and a LC orientant. Then the dish is assembled, 
filled with a LC and sealed. The so made polarizer now is inside a cell and thus protected 
against external mechanical effects [3]. 

Drawbacks of said device are as follows: 

a) A low thermal stability caused by use, for manufacture of such polarizer, of polyvinyl 
alcohol or other vinyl polymers, and iodine - for dying; 

b) Use of an iodine polymer film for dyeing; for the reason that iodine is water-soluble, 
results an a lesser contrast and multiple rise of power consumption, which reduces the 
service life of such device. 

In terms of the technical essence, the most pertinent prior art is a device, wherein . 
polarizers are disposed inside a LC cell [4]. For formation of a polarizer, on the internal 
surface of plates, after transparent electrodes are made, a gel of dichroic dye having 
concentration of 1-30% by weight is applied, whereupon said gel is oriented by a 
mechemical method, using, for example a centrifiigation technique, which provides a dye 
thin plate having a required thickness. After a solvent is removed from the plate surface, a 
thin film of a molecularly-oriented layer of a dye is formed, which film serves both as 
polarizer and a matrixfor homogeneous orientation of a LC; and for this reason, similarly 
to device [3], there is no necessity of an additional application of the orienting layer. Using 
the so produced standard plates, a LC cell is assembled, filled v^th a desirable liquid 
crystal and sealed. 

As the dichroic dyes, those of the asoxy-compounds series, having the anisotropic 
molecular structure, are used, e.g.$diamond-ye^ direct blue 14(chrysophe^^ 
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The known device [4] has an higher thermal stability as compared with device [3], 
because the polarizer is a film consisting only of a dye exhibiting an higher thermal 
stability as compared v^th vinyl polymers 

Disadvantages of the known device is its insufficient brightness and heterogeneity 
of properties across the area caused by the circimistance that the dye solutions used to 
produce a polarizer have an insufficient surface wettability. 

The goal of the invention is to provide an improved brightness and an high 
homogeneity of properties of a liquid-crystal indicating element across its area. 

The set goal is to be attained by a liquid-crystal indicating (LCI) element 
comprising a layer of a liquid crystal disposed between a first and second plates having 
electrodes, polarizers, light-converting and orienting layers, characterized in that at least 
one polarizer comprises at least one anisotropically absorbing birefringent layer formed of 
asymmetrical mixed salts of dichroic anionic dyes comprising different cations, and/or 
formed of associates of dichroic dyes comprising ionogenic groups having at least one 
mole of organic ion. 

As the dichroic dyes, those selected fi-om the following class can be lised: aso-dyes, 
anthraquinonic, polycyclic (vat), indigoid, polymethene, arylcarbonic dyes, etc., which in 
tum belong to the classes of the direct, active, acid, metal-complex, cationic (basic), etc. 
dyes. 

At least one dichroic dye can be selected among the dyes capable of forming a . 
stable lyotropic liquid-crystal phase. 

At least one polarizer of the claimed LCI comprises at least one anisotropically 
absorbing birefringent layer formed of associates of dichroic dyes comprising ionogenic 
groups, or their mixtures having at least one mole of surfactant ions, or their mixtures. 

Further, at least one anisotropically absorbing birefringent layer of at least one 
polarizer can additionally comprise a solubilized dye. 

At least one polarizer of the claimed LCI comprises at least one anisotropically 
absorbing birefringent layer formed of associates of dichroic anionic dyes, or their 
mixtures with surfactant cations and/or amphoteric surfactants, or their mixtures of the 
following general formula (I): 
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(M*0'X'-)„[M*0X'-(CH2)p-Z-]g {Chromogene} [-Z-(CH2)p-XOSUR]f (XOSUR)„, 

where 

Chromogene is a dye chromophoric system; 
Z=S02NH, SO2, CONH, CO, O, S, NH, CH2; 
p=l-10; 
f=0-4;g=0-9; 
n = 0-4, m = 0-9, 
n+f= 1-4; m+g = 0-9; 
X, X' = CO, SO2, OSO2, POCO'M'O; 

M = H; p^organic cation of the following type: NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, 
Co, etc.; organic cation of the following type: RHN3, RR'NHj, RR'R 'NH; RR R"R*N; 
RR"R'R*P, where R,R\ R"\ R* = alkyl or substituted alkyl of the following type: CH3 
CIC2H4, HOC2H4, C2H5 - C10H21, C6H5CH2, substituted phenyl or heteroaryl, YH-(CH2- 
CH2Y)k-CH2CH2-, Y = O, or NH, k = 0-10; heteroaromatic cation of the following type N- 
alkylpyridinium, N-aikylquinolinium, N-alkylimidazolinium, N-alkylthiazolinium, etc.; 
K'SUR"; 

iAS^ SA$ SAS 
SUR = KSUR , K'SUR , AmSUR, where: 

KSUR^ and K'SUR^ are surfactant cations, 

AmSUR is amphoteric surfactant; 

At least one dichroic anionic dye can be selected from the following series: 

• dyes capable of forming a stable lyotropic liquid-crystal phase, e.g. sulfonic acids of 
derivatives of indanthrone, sulfonic acids of derivatives of symmetric diphenyldiimides 
and dibenzimidazoles of naphthalene- 1,4, 5, 8-, perilene- and anthathrone-3,4,9,10- 
tetracarboxylic acids, direct yellow lightfast O [4], etc; 

• direct dyes, e.g. benzopurpurene 4B (C.I. 448), C.I. direct orange 26, C.I. direct red 48 
or 51, C.L direct violet 88, C.I. direct blue 19, etc.; 

• active dyes (triazinlc, vinylsulfonic or Protions T), for example, C.L active red 1, C.L 
active yellow 1, C.L active blue 4, etc.; 

acid dyes, for example various derivatives of bromaminic acid, acid bright-red 
anthraquinonic N8S, bright-blue anthraquinonic (C.L 61585), acid green anthraquinonic 
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N2S (CJ. 615890), acid bright-green anthraquinonic N4Zh, CI. acid red 138, C.I. acid 
yellow 135, C.L, acid red 87, C.L, acid black 1, etc. 

• of the series of sulfonic acids of polycyclic dyes, e.g. asymmetric phenylimides and 

benzimidazoles of naphthalene-1,4,5,8-, perilene- and anthathrone-3,4,9,10- 

tetracarboxylic acids, disulfonic acids of derivatives of indigo, thioindigo or 

chinacrydone and other sulfonic acids based on the vat dyes and pigments. 
ni/'77£ ce/y-f- cc^s . 
At least one polarizer of the claimed LCI comprises at least one anisotropically 

absorbing birefringent layer formed of associates of dichroic cationic dyes, or their 

mixtures having surfactant anions and/or amphoteric surfactants, or their mixtures of the 

following general formula (II): 

(M^O"X-)n, [M^O"X'-(CH2)p-Z-]g {Chromogene'^} SITR, where 

Z =S02NH, SO2, CONH, CO, O, S, NH, CH2; 
p=l-10; 
g = 0-l; 
m = 0-l; 
m+g=l; 

X = CO, SO2, OSO2, PO(OT^^); 

M = H; iion-organic cation of the following type: NH4, Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, 
Co, etc.; organic cation of the following type: RNH3 RR^NH2; RR^R^^NH; RR^R^^R*N; 
RR^R^^R*P, where R, R\ R^\ R* = alkyl or substituted alkyl of the following type: CH3, 
CIC2H4, HOC2H4, C2H5 - C10H21, C6H5CH2, substituted phenyl or heteroaryl, YH-(CH2- 
CH2Y)k-CH2CH2; Y = 0,-or NH, k == 0-10; heteroaromatic cation of the following type: N- 
alkylpyridinium, N-alkylquinolinium, N-alkylimidazolinium, N-alkylthiazolinium, etc.; 
KSTjS^ (surfactant cation), 

SUR = ASUR", AmSUR, where: ASUR' is surface active '^tion, AmSUR is amphoteric 
surfactant. 

At least one polarizer of the claimed LCI comprises at least one polarizing coating 
being an anisotropically absorbing birefringent layer of associates of dichroic cationic 
dyes, or their mixtures, having surfactant anions, or their mixtures of general formula (III): 

{Chroinogene}-[Z-(CH2)p - X"^ RR R^^ SUR]„, where 
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Chromogene is a dye chromophoric system; 
Z = SO2NH, SO2, CONH, CO, O, S, NH, CH.; 
p-1-10; 
X = N,P; 

R, R\ R^^ = alkyl or substituted alkyl of the following type: CH3, CIC2H4, HOC2H4, C2H5, 
C3H7; 

SUR =ASUR*, AmSUR, where: ASUR" is a surfactant anion, AmSUR is an amphoteric 
surfactant; 
n= 1-4. 

At least one dichroic cationic dye can be selected among the following series: 

• luminescent dyes; 

• polymethene (cyaninic, hemicyaninic, etc.) dyes; 

• arylcarbonic dyes; 

• heterocyclic derivatives of di-, and triarylphenyl methanes (thiopyraninic, pyroninic, 
acrydinic, oxazinic, thiazinic, xantenic, azinic, etc. dyes). 

At least one polarizer of the claimed LCPcan comprise at least one anisotropically 
absorbing birefringent layer formed of organic salts of dichroic anionic dyes of the 
follov^ng general formula: 
{Chromogene} - (XO'lvr*^)n5 where 
Chromogene is a dye chromophoric system; 
X = CO, SO2, OSO2, OPO(OTVf^; 

M - RR^NH2; RR^R^^NH; RR^R^^R^N; RR^R^^^P, when 
R, R\ R' \ R^ — CH3, CIC2H4., C2H5, C3H7, C4H9, C6H5CH2, 
substituted phenyl or heteroaryl; 
YH.(CH2-CH2Y)ni-CH2CH2, Y =0, or NH, m-0-5; 

N-alkylpyridinium cation, N-alkylquinolinium cation, N-alkylrmidazolinium cation, N- 
alkylthiazolinium cation, etc.; 
n = 1-7. 

At least one polarizer of the claimed LC^ comprises at least one anisotropically 
absorbing birefringent layer formed of asymmetric salts of dichroic anionic dyes of the 
following general formula (IV): 



(Mi\OX'-U[Mi^O-X'-(CH2)p-Z-]g{Chromogene}[-Z-(CH2)p.XOTV^^ 

where: 

Chromogene is a dye chromoric system; 

Z =S02NH, SO2, CONH, CO, O, S, NH, CH2; 

p=l-10; 

f=0-9;g = 0-9; 
n 0-9, m = 0-9, 

n+f- 1-10: m+g- 1-10; 

X, X' - CO, SO2, OSO2, PO(0"M^; 

M ^ MiM, Ml = H; iwri-organic cation of the following type: NH4, Li, Na, K, Cs, Mg, 
Ca, Ba, Fe, Ni, Co, etc.; organic cation of the following type: RHN3, RR^NH2, RR^R^^NH; 
RR^R"R*N; RR^R^^R*P, where R,R\ R", R* = alkyl or substituted alkyi of the following 
type: CH3 CIC2H4, HOC2H4, C2H5, C3H7, C4H9, C6H5CH2, substituted phenyl or heteroaryl, 
YH-(CH2-CH2Y)k-CH2CH2-, Y = O, or NH, k 0-10; heteroaromatic cation of the 
following type N-alkylpyridinium, N-alkylquinolinium, N-alkylimidazolinium, N- 
alkythiazolinium etc.; 
or their mixtures. 

For the purpose to provide necessary physical-mechanical, adhesive, aligning, film- 
forming, etc. properties, at least one polarizing coating of an optical polarizer of LCI can 
further comprise a modifier, in capacity of which modifier, hydrophilic and hydrophobic 
polymers of various types can be used, including liquid-crystal and silicon-organic 
polymers; plasticizers and varnishes, inclusive of silicon-organic varnishes, as well as non- 
ionogenic surfactants. Introduction of a modifier, which introduction can be done both at 
the stage of formation of the LLC phase and as a result of treatment of an already produced 
polarizer, also allows to decrease light scattering, which is possible due to the presence of 
microdefects in a polarizing coating. 

At least one anisotropically absorbing birefiingent layer of at least one polarizer of 
the claimed LCI has a thickness whereat an interference extremum is realized at output of 
the optical polarizer at least for one linearly-polarized light component. 

Thickness of at least one anisotropically absorbing birefringent layer of at least one 
polarizer of the claimed LCI satisfies the condition of obtaining at output of the optical 
polarizer of the interference minimum for one linearly-polarized light component and. 
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simultaneously, the interference maximum for the other orthogonally linearly-polarized 
light component. 

At least one polarizer of the claimed LCI is a multi-layer one and comprises at least 
two layers; of which at least one layer is the anisotrpocially absorbing birefiringent layer 
one, and the other is the optically isotropic one, one refractive index of the birefringent 
layer maximally differing from that of the optically isotropic layer, and the other refractive 
index of the anisotropically absorbing birefringent layer coinciding with, or being 
maximally proximate to that of the optically isotropic layer. 

Preferable is a liquid-crystal indicating element, characterized in that at least one 
polarizer is the multi-layer one and comprises at least two layers, of which at least one 
layer is the anisotropically absorbing birefringent layer, and the other is the optically 
isotropic one, one refractive index of the birefringent layer maximally differing from that 
of the optically isotropic layer, and the other refractive index of the anisotropically 
absorbing birefringent layer coincides with, or being maximally proximate to that of the 
optically isotropic layer. 

More preferable is a liquid-crystal indicating element, characterized in that at least 
one polarizer is a multi-layer one and comprises at least two different birefringent layers, 
of which at least one layer is the anisotropically absorbing one, a first refractive index of 
the anisotropically absorbing birefringent layer maximally differing from a first refractive 
index of the other birefringent layer, and a second refractive index of the anisotropically 
absorbing birefHngent layer coinciding with, or being maximally proximate to a second 
refractive index of the other birefringent layer. 

Another version is a liquid-crystal indicating element, characterized in that at least 
one side of the polarizer a light reflecting coating is applied, which coating is implemented 
as, for example, a metallic one. 

Still another version is a liquid-crystal indicating element, characterized in that at 
least on one of the places additionally formed is a birefringent layer disposed between the 
liquid crystal layer or other layers that separate it from the Uquid crystal layer, and the 
polarizer or other layers applied on the polarizer. 

Yet another version of a liquid crystal indicating element is characterized in that on 
one of the plates additionally formed is a layer of colour elements, which layer is disposed 
between the polarizer and plate. 
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Preferable is a liquid crystal indicating element, characterized in that at least one 
anisotropically absorbing birefringent layer of at least of one polarizer is implemented in 
the form of elements diflFering from one another in terms of the phase-delay value and/or 
the polarization axis direction. 

More preferable is a liquid crystal indicating element characterized in that a 
polarizer formed on one of the plates consists at least of two anisotropically absorbing 
birefringent layers of different colours with the mutually perpendicular direction of the 
polarization axes, applied one upon another, or on the intermediate layers separating them, 
and on the other plate the polarizer is an anisotropically absorbing birefringent layer of 
grey colour having the polarization axis that coincides with the polarization axis of one of 
the anisotropically absorbing birefringent layers on the first plate. 

Also preferable is a liquid crystal indicating element, characterized in that between 
the substrate and at least one of the polarizers additionally applied is the orienting layer 
which can be formed both of non-organic materials and on the basis of different polymers. 

The other version is a liquid crystal indicating element, characterized in that at 
least on one of the plates at least one anisotropically absorbing birefringent layer of at least 
one polarizer is disposed on a transparent electrode, or between the plate and electrode, or 
on a dielectric film, covering the transparent electrode, or between the layer that orients 
the liquid crystal and the electrode, or between the layer that orients the electrode and a 
dielectric sublayer that covers the electrode, or on the reverse side of the plates. 

Preferable is a liquid crystal indicating element, characterized in that on one plate 
formed is a diffuse-reflection coating, that can serve as an electrode at the same time, and 
at least one anisotropically absorbing birefringent layer is disposed directly on the 
reflecting coating, or on a dielectric sublayer applied on the reflecting coating, or between 
the layer that orients the liquid crystal and other layers applied on the reflecting coating. 

The essential feature of the claimed liquid crystal indicating element is that at least 
one polarizer comprises at least one anisotropically absorbing birefringent layer formed of 
asymmetric salts of dichroic anionic dyes, comprising different cations, and/or of 
associates of dichroic dyes comprising ionogenic groups having at least one mole of 
organic ion. 

The use of associates of dichroic dyes comprising ionogenic groups having at least 
one mole of organic ion, particularly surfactant ion, for forming an anisotropically 



10 



absorbing birefringent layer provides a good orienting capability of a polarizer when the 
same is disposed in the interior of a LCI, which eliminates the necessity of application of 
additional orienting LC layers. By varying the structure of the organic ion, the orienting 
and wetting capabilities of solutions in time of manufacture of a polarizer can be changed, 
which is of great importance in manufacture of LCIs of different types. 

Furthermore, the presence of the low-mobility organic ions in the polarizing 
coatings provides a low conductivity, which in turn reduces the power consumption, thus 
extending the service life of liquid-crystal devices. Thereby the necessity of applying 
additional insulating coatings in case of the interior disposition of polarizers is obviated. 

The use of asymmetric mixed salts of dichroic anionic dyes and/or associates of 
dichroic dyes comprising ionogenic groups with at least one mole of organic ion for 
forming the anisotropically absorbing birefringent layer also provides formation of highly- 
efficient defectless homogeneous polarizers, the thickness variance of which does not 
exceed 5%. 

The cause is that the use of said materials allows to adjust the hydrophobic- 
hydrophihc balance in a molecule of a dichroic dye, which is of a great importance for 
forming the lyotropic liquid-crystal phase (LLC). Thus, creation of a pre-determined 
hydrophobic-hydrophilic balance is one of the conditions for formation of the over- 
molecular aggregates using such dye molecules; and when a solution of said aggregates 
reaches a certain concentration, it transits to an arranged liquid-crystal state. 

Besides its influence upon the hydrophilic-hydrophobic balance, the nature of a 
surfactant exerts- a strong influence upon solubility of associates in different solvents, 
which in turn xinconditionally influences both the size of aggregates and the process of 
formation of the LLC-phase. 

Thus, varying of two factors - the hydrophilic-hydrophobic balance and solubility 
of asymmetric salts of dichroic anionic dyes comprising different cations, and/or of 
associates of dichroic, dyes comprising ionogenic groups having at least one mole of 
organic ion - allows to adjust both the process of formation of LLC phase and its type. In 
its turn, on this circimistance also depends a degree of the molecular arrangement and, 
hence, the polarizing characteristics, in particular the dichroic ratio in a polarizer formed 
after a LLC-composition is applied on the substrate surface, vnth subsequent removal of a 
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solvent. High polarization characteristics and homogeneity of polarizers, in their turn, 
provide an intensive brightness and homogeneity across the area of a LLC element. 

By varying the hydrophilic-hydrophobic balance of asymmetric mixed salts of 
dichroic anionic dyes and/or associates of dichroic dyes comprising ionogenic groups 
having at least one mole of organic ion, the solubility in water and solvents can be 
adjusted, which has a great importance in case of applying very thin anisotropically 
absorbing birefnngent layers having an adjustable thickness. This circumstance is of a 
great significance for manufacture of the claimed LCI using polarizers of the interference 
type. 

The use, as a polarizer, of at least one ultra-thin (0.01-L5 mem) anisotropically 
absorbing birefringent layer having a high polarization efficiency provides an intensive 
brightness and homogeneity across the area of the claimed LCI. 

Variety of coloiir schemes of the claimed LCI is provided owdng to the use of the 
most different dichroic dyes in manufacture of polarizers, which is feasible through the use 
of asymmetric salts and/or associates having organic ion, by varying both the quantity and 
type of which ion, the hydrophilic-lypophilic properties of associates can be adjusted, 
which is of an important significance in manufacture of compositions for applying layers. 

Advantages of the interference polarizers based on the anisotropically absorbing 
birefringent layers are an intensive brightness and homogeneity across the area of the 
claimed LCI, as well as a large angle of sight and absence of shadow in operation in the 
reflection mode. 

By varying the dyes in the LLC-composition, LC-devices having different colours, 
including the grey one, can be made. The grey colour can be also obtained by application 
of yellow, red and blue polarizers when they are formed on the dish plates. 

The use of LLC-compositions for forming polarizers provides the possibility to 
manufacture both monochromatic and colour LC-indicators and displays. To this end, 
various methods . of application of polarizers, e.g. by techniques of the gravure printing or 
flexography using the printing equipment, can be used. 

To achieve an intensive brightness and contrast range in the proposed device 
intended for manufacturing the high-resolution displays, the additional orienting and 
brightening layers can be used, and said additional layers can be applied by the same 
equipment as that which is used for application of a polarizer. 
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The use of polarizing coatings (PC) as polarizers does not exclude the use of 
conventional film-shaped polarizing films, in particular iodine polarizers based on PVA. 
For example, the combination of the internal PC applied on a first plate having the iodine 
reflecting or transmitting polarizer glued on the external side of a second plate allows to 
manufacture a device having an intense brightness and contrast range and requiring an 
additional glass, which is usually used for protection of the polarizer glued on the exterior 
side of a first glass. 

Further, using the polarizing coatings, LC indicating elements having the external 
disposition of polarizers can be manufactured. For this purpose, a PC is applied on a 
transparent isotropic polymeric film, then the obtained film-shaped polarizer is glued on 
the external side of the plates. It is noted that the so obtained LC -device has much less 
layers as compared with a LC-device having the conventional polarizers based on PVA- 
films. 

The use, as a polarizer, in the claimed LCI, of at lest one anisotropically absorbing 
birefringent layer formed of asymmetric mixed salts of dichroic anionic dyes and/or 
associates of dichroic dyes comprising ionogenic groups, or their mixtures having at least 
one mole of surfactant ions, or their mixtures, allows to produce black-and-white and 
multicolour LCIs of different kinds and having an intense brightness and homogeneity 
across the area. 

Examples of the claimed LCI in the most typical configurations are shown in Figs, 
1 - 6. Fig. 1 schematically shows the element of the transmission type based on a usual 
twist-nematic; Fig. 2 schematically shows a LCI element of the transmission type based on 
a usual twist-nematic with another arrangement of the polarizing layer and electrodes; Fig. 
3 schematically shows a LC indicator of the reflection type based on a usual twist-nematic, 
and Fig. 4 schematically shows a LC indicator of the transmission type based on a twist- 
nematic; Fig. 5 schematically shows a LC indicator having the colour-switching effect, and 
Fig, 6 schematically shows a matrix colour LC indicator. 

A LC indicator shown in Fig. 1 consists of two plates 1 and 2 that can be made of 
glass, plastic or other rigid or flexible transparent material. On the internal surfaces of said 
plates, that face a layer of nematic liquid crystal 3 applied are transparent electrodes 4, 5. 
Over the transparent electrodes applied are insulating films 6, 7 of a polymer or other 
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material that smoothens the surface and provides the entire plate surface with 
homogeneous properties. Polarizing coatings 8, 9 are applied on said films, and their 
transmission axes on plates 1 and 2 are oriented to be mutually perpendicular. Thereby the 
polarizing coatings themselves are orientants for molecules of the nematic liquid crystal. 

Fig. 2 shows another version of the transmission LC indicator, wherein on the 
surface of plates 1 and 2 preliminarily applied are polarizing coatings 8, 9 protected by 
films 6, 7, and after that transparent electrodes 4, 5 are applied. Over the electrodes 
applied are films 10, 1 1 that orient the LC nematic. In this design, the surface smoothness 
required for the polarizing coating and its insulation from the liquid crystal layer are 
provided, which circumstance ensures that ions or molecules of other substances that can 
be present in the polarizing coating will not find their way thereto. 

In the reflection type of the LC indicator (Fig. 3), the second plate can be made 
both of a transparent and opaque materials, for example of the crystal silicon. Thereon 
diffuse-reflection layer 12 is formed. The reflecting layer can be produced by applying, on 
an aluminium mirror, a polymer film comprising particles of an unspecified or specified 
shape and size having the refractive index that differs from that of the polymer; by 
applying a polymer film comprising a suspension of aluminium powder or other material 
that reflects the light well, or by formation of a relief on the plate surface, whereon 
reflecting layer 12, e.g. an aluminium film is applied afterwards. Said relief can be formed 
by treating the surface by an abrading material, by engraving, embossing, application of a 
polymer film comprising particles of specific shape and size, or by selective etching, 
through a mask, - the surface of the plate itself or etching of a polymer film or other 
material applied thereon. Said aluminium film H^St, simultaneously serve as a continuous 
electrode. By etching, employing the photolithography techniques, a narrow aluminium 
strip along a pre-determined contour 10-100 mem wide, electrodes of the required 
configuration can be obtained, for example, matrices of rectangles for flat matrix display 
screens, thereby preserving the general reflecting background across the entire operation 
field of an indicator. The polarizing coating is applied directly on the reflecting coating or 
on a smoothening and insulating sublayer that is formed on the reflector. 

In case a reflecting layer cannot be used for any reason as an electrodes, or in case 
the same is made of a non-conductive material, then electrodes are applied on the 
insulating sublayer or directly on the reflector. The following can be used as an insulating 
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layer: a polymer film, aluminium oxide, silicon oxide or other dielectric materials. In such 
case, the polarizing coating can be applied both on the reflector and electrodes. 

For the purpose of colour compensation, in the transmission type of LC indicators 
having a considerably twisted nematic 3, an additional optically anisotropic layer 13 
having a pre-determined thickness and disposed on the second plate (Fig. 4) is used. Said 
layer can be disposed directly on polarizing coating 9, or on layers 7, 5 or 11 (Fig. 2) 
applied thereon. The optically anisotropic layer is formed by applying a polymer film or 
LC polymer having orientation of molecules in a pre-determined direction under the action 
of electromagnetic forces, or due to mechanical extension in time of application of the 
layer, or thereafter. Further, the use of a photo-anisotropic material, that allows to produce 
anisotropic films, having a specified difference of the optical travel and direction of axes 
of ellipsoid birefringence, by photo-polymerization of the film material by the polarized 
light [5], is also possible. 

The reflection version of a LC indicator with a supertvnst-nematic may require two 
additional optically anisotropic layers disposed on either plate between polarizers. They 
can be applied directly on the polarizing coatings or upon the layers applied thereon. 

With the use of photolithography techniques or the printing methods of application 
of dyes, and using dyes of diverse colours, a polarizing layer having areas of different 
dying can be produced, which circumstance improves the informational and ergonomical 
possibilities of an indicator 

The colour-switching property is provided for a LC cell also by application of a 
neutral grey colour PC on one of the plates, and by application of two PC 9 and 9' (Fig. 5) 
directly one upon another or through non-absorbing layer 14 that separates them. Thereby 
PCs 9 and 9' have a different colour and the mutually perpendicular direction of the 
polarization axes. 

Disposition of the polarizing elements inside a cell allows to realize the colour 
version of the matrix LC indicator as well (Fig. 6). In a version, a PC is applied directly on 
colour matrix 15 which is disposed on the matrix of transparent electrodes 5, or on 
sublayer 7. 

A colour matrix or pattem can be manufactured by deposition through a photoresist 
mask, with selective dying of the polymer layer by a suitable dye, or by application of a 
dye by the stenciling technique, or other printing methods. It is obvious that relative 
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disposition of a polarizer and colour matrix is not of a principal importance and is 
determined by the factors of layer application techniques. 

Principle of operation of a LC indicator having polarizing elements disposed inside 
a cell will be discussed using the example of the transmission version of a LC indicator 
based on nematic twisted at 90*^ (Fig. 1). The non-polarized light flow is incident on the 
indicator from the side of the first plate. Having passed through substrate 1, transparent 
electrodes 4 and smoothening sublayer 6, the light is polarized while passing through 
polarizing coating 8. When there is no voltage across the electrodes, the polarized light 
passes through the layer of liquid crystal 3, thereby rotating its polarization plane by 90*^, 
and passes, without attenuation, through the second polarizing layer 9, sublayer 7, 
transparent electrode 5 and plate 2. Thereby the electrode region will be seen as light- 
coloured. When a voltage is applied to the electrodes, under the action of the electric field 
the nematic twisted form will transit into the homeotropic form, wherein the nematic 
optical axis is oriented perpendicularly to the plane of plates 1 and 2, and it stops rotation 
of the plane of polarization of the light passing through it. It means that when the light 
passes through the nematic layer as determined by the polarizer 8, the light polarization 
plane direction will not change and at output of nematic 3 it will be perpendicular to the 
polarization direction of the second polarizer 9. When the light passes through polarizer 9, 
it is absorbed and this region will be seen as the light-coloured one. In the indicator's 
regions that have not electrodes, the twisted form of nematic will be always preserved, and 
these regions will be always seen as light-coloured ones. The use of polarizer having at Idst 
one anisotropically absorbing birefiingent layer, fonried of asymmetric mixed salts of 
dichroic anionic dyes comprising different cations, and/or associates of dichroic dyes 
having ionogenic groups with at least one mole of organic ion, enhances the brightness of a 
LC element and improves the homogeneity of properties of a liquid crystal indicating 
element across the area. 

Thus, when the light is reflected, the direction of the planarly-polarized light does 
not change, and in the reflection type of indicators the operation principle remains the 
same. The only difference is that that the light does not pass through substrate 2, and 
passes through all remaining elements twice. 

In case of the LC indicator based on the supertwist-nematic (Fig. 4), the light, 
planarly polarized by first polarizer 8, passes through a considerably twisted nematic and is 
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converted into the elliptically polarized one. Thereby it acquires a certain dying due to the 
dependence on the travel optical difference on the wavelength. The optically anisotropic 
layer compensates for the dying of the light that passes therethrough such that at output of 
the cell it becomes non-dyed, and vice versa, and allows to acquire a required dying by an 
appropriate initial orientation of PC axes relative to one other and that of the anisotropic 
layer and thickness thereof When a voltage is applied to the electrodes, the liquid crystal 
is converted from the twisted state into the uniaxial one and stops rotation of the light 
polarization plane. For this reason, the light passes through it without changing the 
polarization plane direction. While passing through the anisotropic layer, the light acquires 
the circular or elliptical polarization, and after it exits from the second polarizing layer, it 
has a dying that is additional to that existing in the tumed-off state. The use of polarizer 
having at least one anisotropically absorbing bireftingent layer formed of asymmetric 
mixed salts of dichroic anionic dyes comprising different cations, and/or associates of 
dichroic dyes comprising ionogenic groups with at least one mole of organic ion, enhances 
brightness of a LCI element and improves homogeneity of properties of a liquid crystal 
indicating element across the area. 

Operation of the light switch is explained in Fig, 5. Having passed through the first 
polarizing layer 8, the light, in the tumed-off mode, passes through the nematic, rotates the 
polarization plane by 90°, and passes through polarizing layer 9' whose axis is oriented 
perpendicularly to that of the first polarizing coating 8, and is absorbed by the second layer 
of dichroic polarizer 9, whose polarization axis direction is perpendicular to axis of layer 
9'. When the cell is turned on, the polarization plane direction of the light in passing 
through the LC does not change, and the light is absorbed by dichroic polarizer 9' and dyed 
with another colour. The use of a polarizer having at least one anisotropically absorbing 
birefringent layer formed of asymmetric mixed salts of dichroic anionic dyes comprising 
different cations, and/or associates of dichroic dyes comprising ionogenic groups with at 
least one mole of organic ion, enhances brightness of a LCI element and improves the 
colour homogeneity of a liquid crystal indicating element across the area. 

In case of a matrix colour LC indicator (Fig. 6), the light passes, the element being 
tvuTied-off, through polarizer 8, through the LC, through the second neutral polarizer 9, and 
is selectively absorbed by dye 14. The element thereby is seen as dyed with an appropriate 
colour. When the element is turned on, the light is polarized by polarizer 8, passes, without 
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the polarization plane rotation, through the LC layer and is locked by polarizer 9. As the 
result this element is seen as the dark-coloured one. 

Thus, the use of a liquid-crystal indicating element, comprising a liquid crystal 
layer disposed between a first and second plates with electrodes, polarizers, light- 
converting and orienting layers, characterized in that at least one polarizer has at least one 
anisotropically absorbing birefringent layer formed of asymmetric salts of dichroic anionic 
dyes comprising different cations, and/or associates of dichroic dyes comprising ionogenic 
groups having at least one mole of organic ion, allows to manufacture both the colour and 
monochromatic LCIs and displays, whose type are not limited by the above-discussed 
versions and distinguished by an enhanced brightness and an improved homogeneity of 
properties across the area. 
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CLAIMS 

1. A liquid-crystal indicating element, comprising a layer of a liquid crystal, disposed 
between a first and second plates with electrodes, polarizers, light-converting and 
orienting layers, characterized in that at least one polarizer comprises at least one 
anisotropically absorbing birefringent layer formed of asjuimetric mixed salts of 
dichroic anionic dyes comprising different cations, and/or associates of dichroic dyes 
comprising ionogenic groups having at least one mole of organic ion. 

2. A liquid-crystal indicating element as claimed in claim 1, characterized in that at least 
one anisotropically absorbing birefringent layer has a thickness whereat realized is an 
interference extremum at output of an optical polarizer at least for one linearly- 
polarized light component. 

3. A liquid-crystal indicating element as claimed in claim 1, characterized in that 
thickness of at least one anisotropically absorbing birefiringent layer satisfies the 
condition of obtaining, at output of the optical polarizer, the interference minimum for 
one linearly-polarized light component, and, simultaneously, the interference maximum 
for the other linearly-polarized light component. 

4. A liquid-crystal indicating element as claimed in claim 1, characterized in that at least 
one polarizer is the multi-layer one and comprises at least two layers, of which at least 
one layer is the anisotropically absorbing birefringent layer, and the other layer is the 
optically isotropic one, one refractive index of the birefringent layer maximally 
differing from that of the optically isotropic layer, and the other refractive index of the 
anisotropically absorbing birefringent layer coinciding with, or being maximally 
proximate to that of the optically isotropic layer. 

5. A liquid-crystal indicating element as claimed in claim 1, characterized in that at least 
one polarizer is the multilayer one and comprises at least two birefringent layers, one of 
which being the "anisotropically absorbing one, a first refractive index of the 
anisotropically absorbing birefringent layer maximally differing from a first refractive 
index of the other birefringent layer, and the other refractive index of the anisotropically 
absorbing birefringent layer coinciding with, or being maximally proximate to the 
second refractive index of the other birefringent layer. 
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6. A liquid-crystal indicating element as claimed in claim 1, characterized in that at least 
on one side of the polarizer additionally applied is a light-reflecting coating. 

7. A liquid-crystal indicating element as claimed in claim 6, characterized in that the light- 
reflecting coating is a metallic coating. 

8. A liquid-crystal indicating element as claimed in claim 1, characterized in that at least 
on one of the plates additionally formed is a birefringent layer disposed between the 
liquid crystal layer or other layers that separate it from the liquid crystal layer, and the 
polarizer or other layers applied on the polarizer. 

9. A liquid-crystal indicating element as claimed in claim 1, characterized in that on one 
of the plates additionally formed is a layer of colour elements, which layer is disposed 
between the polarizer and plate. 

10. A liquid-crystal indicating element as claimed in claim 1, characterized in that at least 
one anisotropically absorbing birefringent layer of at least one polarizer is implemented 
in the form of elements differing by a value of the phase-delay and/or a direction of the 
polarization axis. 

11. A liquid-crystal indicating element as claimed in claim 1, characterized in that a 
polarizer, formed on one of the plates, consists at least of two anisotropically absorbing 
birefringent layers of different colours with mutually perpendicular direction of the 
polarization axes applied one upon another or on intermediate layers that separate them, 
and on the other plate the polarizer is an anisotropically absorbing birefringent layer of 
grey colour with a polarization axis direction coinciding with that of one of the 
anisotropically absorbing birefringent layers on the first plate, 

12. A liquid-crystal indicating element as claimed in claim 1, characterized in that 
between a substrate and at least one of the polarizers additionally applied is an orienting 
layer that can be formed both of non-organic materials and on the basis of different 
polymers. 

13. A liquid-crystal indicating element as claimed in claim 1, characterized in that at least 
on one of the plates at least one anisotropically absorbing birefringent layer of at least 
one polarizer is disposed on a transparent electrode or between a plate and an electrode, 
or on a dielectric film that covers the transparent electrode, and between the liquid 
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crystal orienting layer, and an electrode, or between the liquid crystal orienting layer, 
and the dielectric sublayer that covers the electrode, or on the reverse side of the plate. 

14. A liquid-crystal indicating element as claimed in claim 1, characterized in that on one 
plate formed is a diffuse-reflection coating, that can be simultaneously an electrode, and 
at least one anisotropically absorbing birefringent layer is disposed directly on the 
reflecting coating or on the dielectric sublayer applied on the reflecting coating, or 
between the liquid crystal orienting layer, or other layers applied on the reflecting 

. coating. 

15. A liquid-crystal indicating element as claimed in claim 1, characterized in that at least 
one anisotropically absorbing birefringent layer of at least one polarizer additionally 
comprises a modifier in capacity of which modifier, hydrophilic and/or hydrophobic 
polymers of various types can be used, including liquid-crystal and silicon-organic 
polymers; plasticizers and varnishes, inclusive of silicon-organic varnishes, as well as 
non-ionogenic surfactants. 

16. A liquid-crystal indicating element as claimed in claim 1, characterized in that the 
anisotropically absorbing birefringent layer comprises a dichroic dye selected from the 
series of the dyes capable of forming a lyotropic liquid-crystal phase. 

17. A liquid-crystal indicating element as claimed in claim 1, characterized in that at least 
one polarizer comprises at least one anisotropically absorbing birefringent layer formed 
of associates of dichroic dyes comprising ionogenic groups, or their mixtures, with at 
least one mole of surfactant ions or their mixtures. 

18. A liquid-crystal indicating element as claimed in claim 1, characterized in that at least 
one polarizer comprises at least one anisotropically absorbing birefringent layer formed 
of associates of dichroic anionic dyes or their mixtxires, with surfactant cations and/or 
amphoteric surfactants, or their mixtures of the following general formula: 

• (Mi%0-X'.)„[Mi^OX'-(CH2)p-Z-]JChromogene}[-Z-(CH2)p-XOT^^ 
where: 

Chromogene is a dye chromoric system; 
Z =S02NH, SO2, CONH, CO, O, S, NH, CH2; 
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n = 0-9, m = 0-9, 



n+f= 1-10: m+g= 1-10; 



X, X' = CO, SO2, OSO2, P0(01V0; 



M MiM, Ml = H; ijeh-organic cation of the following type: NH4, Li, Na, K, Cs, Mg, 
Ca, Ba, Fe, Ni, Co, etc.; organic cation of the following type: RHN3, RR'NHz, RR R' NH; 
RR'R"R*N; RR^R'^R*P, where R,R\ R' \ R* = alky! or substituted alkyl of the following 
type: CH3 CIC2H4, HOC2H4, C2H5, C3H7, C4H9, CeHjCHj, substituted phenyl or heteroaryl, 
YH-(CH2-CH2Y)k-CH2CH2-, Y = O, or NH, k = 0-10; heteroaromatic cation of the 
following type N-alkylpyridinium, N-alkylquinolinium, N-alkylimidazolinium, N- 
alkythiazolinium etc.; 

or their mixtures. 

19. A liquid-crystal indicating element as claimed in claim 1, characterized in that at least 
one polarizer comprises at least one anisotropically absorbing birefringent layer formed of 
associates of dichroic cationic dyes or their mixtures with surfactant anions and/or 
amphoteric surfactants, or their mixtures of the following general formula: 



(M*0'X-)„ [M*O X'-(CH2)p-Z-]g {Chromogene*} SUR, where 

Z =S02NH, SO2, CONH, CO, O, S, NH, CH2; 
p=I-10; 
g = 0-l;m = 0-l; 
m+g=l; 

X = CO, SO2, OSO2, PO(0"M^; M = H; perf-organic cation of the following type: NH4, 
Li, Na, K, Cs, Mg, Ca, Ba, Fe, Ni, Co, etc.; organic cation of the following type: RNH3 
RRNH2; RR'R^^NH; RR'R'^R*N; RR'R 'R*?, where R, R\ R ', R* = alkyl or 
substituted alkyl of the following type: CH3, CIC2H4, HOC2H4, C2H5 - C^<^^^, C6H5CH2, 
substituted phenyl or heteroaryl, YH-(CH2-CH2Y)k-CH2CH2, Y = O, or NH, k = 0-10; 
heteroaromatic cation of the following type: N-alkylpyridinium, N-alkylquinoliniiun, N- 
alkylimidazolinium, N-alkylthiazolinium, etc.; KSUR^ (surface-active cation), SUR = 
ASUR', AmSUR, where: ASUR" is surface active cation, AmSUR is amphoteric surfactant. 
20. A liquid-crystal indicating element as claimed in claim 1, characterized in that at least 
one polarizer comprises at least one anisotropically absorbing birefringent layer formed of 
associates of dichroic cationic dyes or their mixtures with surfactant anions and/or 
amphoteric surfactants, or their mixtures of the following general formula: 
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{Chromogene}-[Z-(CH2)p - X"^ RR R'^ SUR]„, where 
Chromogene is a dye chromophoric system; 
Z = SO2NH, SO2, CONH, CO, O, S, NH, CH2; 
p=l-10; 
X = N,P; 

R, R , R' ' = alkyl or substituted alkyl of the following type: CH3, CIC2H4, HOC2H4, C2H5, 
C H ' 

SUR =ASUR", AmSUR, where: ASUR" is a surface-active anion, AmSUR is an 
amphoteric surfactant; 
n - 1-4. 

21. A liquid-crystal indicating element as claimed in claim 17, characterized in that at 
least one anisotropically absorbing birefringent layer of at least one polarizer further 
comprises a solubilized dye. 

22. A liquid-crystal indicating element as claimed in claim 1, characterized in that at least 
one polarizer comprises at least one anisotropically absorbing birefringent layer formed 
of asymmetric salts of dichroic anionic dyes of the following general formula: 

(M/,0-X'.)„[Mi'^0-X'KCH2)p-Z-]g{Chromogene}[-Z-(CH2)p-XOM^]K^^ 
where: 

Chromogene is a dye chromoric system; 
Z -SO2NH, SO2, CONH, CO, O, S, NH, CH2; 
p=l-10; 
f-0-9;g = 0.9;' 
n = 0-9, m 0-9, 
n+f= 1-10: m+g= 1-10; 
X, X' = CO, SO2, OSO2, PO(OTvO; 

M 9t MiM, Ml = H; nen-organic cation of the following type: NH4, Li, Na, K, Cs, Mg, 
Ca, Bai Fe, Ni, Co, etcT.; organic cation of the following type: RHN3, RR"NH2, RR'R NH; 
RR R"R*N; RR R"R*P, where R,R\ R"\ R* = alkyl or substituted alkyl of the following 
type: CH3 CIC2H4, HOC2H4, C2H5, C3H7, C4H9, CgHsCHj, substituted phenyl or heteroaryl, 
YH-(CH2-CH2Y)k-CH2CH2-, Y = O, or NH, k = 0-10; heteroaromatic cation of the 
following type N-alkylpyridinium, N-alkylquinolinium, N-alkylimidazolinium, N- 
alkythiazolinium etc.; 
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or their mixtures. 

23. A liquid-crystal indicating element as claimed in claim 1, characterized in that at least 
one polarizer of the claimed LCI comprises at least one anisotropically absorbing 
birefringent layer formed of organic salts of dichroic anionic dyes of the following general 
formula: 

{Chromogene} - (XOTVr)n5 where 
Chromogene is a dye chromophoric system; 
X = CO, SO2, OSO2, OPO(Olvr); 

M = RR^NH2; RR^R^^NH; RR^R^ R^N; RR^R^^^P, when 
R, R\ R'\ R^ = CH3, CIC2H4., C2H5, C3H7, C4H9, C5H5CH25 
substituted phenyl or heteroaryl; 
YH-(CH2-CH2Y)^-CH2CH2, Y =0, or NH, m-0-5; 

N-alkylpyridinium cation, N-alkylquinolinium cation, N-alkylimidazolinium cation, N- 
alkylthiazolinium cation, etc.; 
n = 1-7. 

References taken into account in drafting the application: 
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ABSTRACT 

The invention relates to devices for displaying information, in particular a liquid-crystal 
cell, and can be suitably used in indicating means of various designations, e.g. in flat 
displays, optical modulators, light modulation matrix systems, etc. 

The goal of the invention is to provide an improved brightness and an high 
homogeneity of properties of a liquid-crystal indicating element across its area. 

The set goal is to be attained by a liquid-crystal indicating (LCI) element 
comprising a layer of a liquid crystal disposed between a first and second plates having 
electrodes, polarizers, light-converting and orienting layers, characterized in that at least 
one polarizer comprises at least one anisotropically absorbing birefringent layer formed of 
asymmetric mixed salts of dichroic anionic dyes comprising different cations, and/or of 
associates of dichroic dyes comprising ionogenic groups having at least one mole of 
organic ion. 

The use of said polarizer allows to manufacture both colour and monochromatic 
LCIs and displays distinguished in terms of an enhanced brightness and improved 
homogeneity of properties across the area. 



